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THE PENNSYLVANIA AEROLITE. 
The people of Southwestern Pennsylvania were 
startled on the 26th of September, by the occurrence 
of a very unusual phenomenon; an immense aerolite 
had descended upon them. At first the impression 
prevailed that thedistriethadbeenvisitedby an earth- 
quake or that a terrible explosion of natural gas had 
taken place, while others decided that a pretty large 
set of boilers had burst, or that a gigantic blast had 
thrown down a large mass of rook from some neighbor- 
ing quarry. Loud detonations were heard throughout 
that entire section, the explosions apparently following 
a straight line across the country, and causing not a 
little consternation among the people. 

The meteor seems to have passed from the northeast 
to the southwest, and the noise of its passage, which 
was variously described as resembling the rattling of 
heavy artillery over a solid roadbed or as a mighty 
peal of thunder, washeard over a large area of country 
in the neighborhood of Pittsburg and to the south. A 
number of witnesses describe it as an immense mass of 
fire, fully as large as the largest barns — and Pennsyl- 
vania barns, it will be remembered, are noted for their 
size. A powerful flame of deep red color, which 
tapered off into a darker tail, seemed attached to the 
mass. This, however, is stated to have disappeared 
as the meteor came nearer, and the color of the mass 
changed to a bluish white, which was maintained as 
long as it remained in sight. 

A mail carrier on horseback and afarmer who was 
plowing at the time both describe their animals as be- 
ing so terrified that they remained perfectly motionless, 
and could not be persuaded to stir for several minutes 
after the fiery visitor had disappeared. It finally 
struck the earth on the farm of Mr. Buekland, in Jef- 
ferson Township, Washington County, near the West 
Virginia line. The stone broke into three pieces, and 
became partly buried. The color is gray, with streaks 
of red running over it; possibly from the formation of 
sesquioxide of iron. The form is irregular, and the di- 
mensions, if correctly reported, are without precedent. 
It is stated to be from 3D to 50 feet in diameter, but we 
doubt very much that the statement can be verified. 
The Gibbs meteorite, in the Yale College Cabinet at 
New Haven, is noted for its size, but it weighs only 
1,635 pounds, and has a length of 3 feet 4 inches, a 
breadth of 3 feet 4 inches, and a height of 1 foot 4 
inches. It came from the Red River. 

A still more noted one is the Tucson meteorite, from 
Sonora, Mexico, which is now at the Smithsonian Insti- 
tution. It is ring-shaped, and 49 inches in its greatest 
diameter. The most remarkable masses of which we 
have any knowledge have been found in South Ameri- 
ca. One discovered in the district of Chaco-Gualamba 
was estimated to weigh 16 tons, and another found near 
Bahia, Brazil, to contain 38 cubic feet, and to weigh 7 
tons. These weights and volumes would, however, be 
quite dwarfed by a comparison with those reported 
for the Pennsylvania meteorite. But there is probably 
still a little romance attached to these accounts, and 
the true dimensions will not be reached until later. 

An odd superstition clings to meteors, and many 
who witnessed this remarkable one were inspired with 
the dread belief that it brought with it a spirit of 
pestilence and famine; but if these people would only 
call to remembrance the wide prevalence of meteoric 
visitors, they would conclude that the most persistent 
spirit which their imagination could attach to them 
must be quite exhausted by this time. Dr. Kleiber of 
St. Petersburg has calculated that 4, 950 pounds of 
meteoric dust fall to the earth every hour, which 
would make 59 tons a day, or more than 31,500 tons in 
a year, while Professor Proctor thinks that even this 
estimate is too small. Yet very little damage is done 
by the fall of these " air stones," for the most of them 
fall upon unoccupied ground or into the sea. Relic 
hunters are reported to be already at work and car- 
rying off th« meteorite by piecemeal. This seems to 
indicate either that the mass was very much shat- 
tered by its fall, or that it has a large predominance 
of stony matter, which would enable fragments to 
be broken off; for the most accomplished vandal 
would find difficulty in securing a souvenir from a 
piece of meteoric iron. 

^ i , t ^ 

GRAPHICAL COMPARISON OF PERFORATION FORMULA;, 

In connection with the Board on Armament of 
Fortifications, Major W. R. King, of the Corps of En- 
gineers, U. S. Army, has compiled a comparative table 
of all formulae relating to the perforation of armor 
plating; and in order to show at a glance the relative 
values obtained by using the different formulae, has 
plotted the results to a uniform scale. As this sheet 
gives information of some interest to engineers, it has 
been published by the government and distributed to 
the different members of the corps. The two axes in 
the diagram represent the thickness of the unbacked 
wrought iron plating in inches, and the energy in foot 
tons per inch of shot's circumference, so that the re- 
sulting curves at any point show the values obtained 
from the formulae of different authorities. 

They display wide discrepancies, and, indeed, the 
variations in the quality of both the shot and the plate 



used by the investigators are such that it is quite im- 
possible to obtain any general formulae which are en- 
tirely accurate. The present graphical method has 
the advantage, however, of showing these conflicting 
results with admirable clearness, and it may be valu- 
able in helping us to reach more uniform formulae by 
calling attention to the existing confusion, and the 
need for further and more careful experimentation. 



CURIOUS FEATURES OF THE ELECTRIC LIGHTING 
BUSINESS. 

The business of the voltaic arc light companies may 
be said to furnish additional evidence of the credulity 
of human nature. The picture presented by hundreds 
of sub-companies spread over the country, living on 
prospects rather than profits, stimulates the observer 
and invites the analyst. At the recent meeting of the 
National Electric Light Association, it was not difficult 
to see in which direction the profit lay. Those engaged 
in selling light exhibited the unmistakable evidences 
of depi'ession, while their fellows who confine their 
efforts to the sale of^ electric liglitiii gjjla_n_t:\vere_corre- 
spondingly elated and buoyant. 

The first discussed economical processes with an in- 
terest that was profound and serious, as though their 
only hope of profit lay in a reiluction of running ex- 
penses, while the second looked on with ill-concealed 
indifference. 

To those who have had the time and inclination to 
study the electric lighting business, this will iiot be sur- 
prising. They will have discovered that there is an 
immense profit in electric lighting plant, and but little, 
if any at all, in the sale of the light. Like glucose, 
the electric lighting plant business is advertised but 
little; the private circular having been found to be the 
most judicious method of reaching purchasers. 

Go into the office of one of the so-called parent com- 
panies, and talk about electric lighting plant, and you 
will be astonished by the prospective profits of light sell- 
ing. It will be proved to you with mathematical pre- 
cision that few modern enterprises offer .such a large 
margin of profit as the operation of an electric light- 
ing plant. But if there is so much profit in selling the 
light, why don't these companies go into the business 
themselves? Why do they confine themselves to sell- 
ing plant? You will scarcely fail to be struck with 
this when heaving the plant people talk on the subject 
of light selling. 

Last week two large electric lighting plant com- 
panies were consolidated. One of these companies only 
two years ago had a little office in Union Square, be- 
fore which a single arc light hung suspended. This 
was rarely lighted, as if the dispensing of arc light was 
a luxury far too costly to be indulged in by any but 
sub-companies. 

This company has now a great factory in New Y^ork 
city, where large quantities of lighting plant are manu- 
factured for those pi'ovincial projectors who are pos- 
sessed of robust bank accounts and adamantine credu- 
lity. 

Fortunes have been made in arc light apparatus, but 
the only people who have profited, thus far, from the 
light itself are the gas companies, because its brilliancy 
so pales the gas jets by comparison that gas consum- 
ers, in order to counteract its influences, are forced to 
turn on more burners and use more gas. 



STUDENT MECHANICS. 

The most ardent supporters of technical schools do 
not claim that they can supersede the workshop; but 
they do claim, properly, that the inexperienced boy 
can obtain in them a general knowledge of the ch-irac- 
ter of materials, the methods of working the' ,ud 
the reasons why these methods differ. None :ar 
older mechanics ever regret the smattering of theoreti- 
cal knowledge of natural laws that they obtained at 
school from the meager instruction afforded by the 
text book on natural philosophy; and in after yea,rs 
some of its statements — mere commonly known 
axioms — have been easy to quote, and beneficial to 
heed. Book knowledge on practical subjects may be 
useful, even if it does not teach the handling of tools 
and the best methods of doing a job. As a preliminary 
to the shop novitiate, the technical school is a wonder- 
ful helper. 

Sometimes boys of fourteen or fifteen see clearer 
than do their elders the possible advantages of a theo- 
retical mechanical education; but no experienced 
mechanic can visit one of our modern technical schools 
without feeling that he was a loser because they were 
not in his boyhood days, and that he had no oppor- 
tunity for the advantages which they unquestionably 
give to the embryo mechanic. Such a school is a 
means of guiding the young man to the choice of an 
occupation; mechanical bent, discouraged at home, is 
given room for development. Occasionally, however, 
a parent has the wisdom to help the son in his inclina- 
tion. 

An instance in illustration is that of a boy of four- 
teen, left by his father, a prominent government of- 
ficial, with a considerable fortune. He shows a decided 
taste for mechanics, is provided by his sensible mother 
with a home workshop used in vacations will leave 
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his grammar school for a technical school at the expi- 
ration of his course, and will be graduated from thence 
— if events are fortunate — to a workshop; so, instead 
of going into a " genteel" profession, he will become a 
useful mechanic. 

A college professor in an Eastern State "releases his 
mind " by employing himself in a workshop in his 
attic. He has placed many articles of elegant and use- 
ful furniture in his house, which are the work of his 
own hands, and are admired by all who visit at his 
house. By the connivauoe of his wife, broken chairs, 
leaky tinware, dilapidated toys, and similar articles 
are gathered from the neighborhood to delight the se- 
date and learned professor, who revamps them as an 
amusement. He said in conversation, a short time 
ago, that if the technical school had existed in his cal- 
low days, he would have been at the head of a me- 
chanical shop instead of a professor in a college, and 
he thought he might have been a more contented man. 

^ <-> > ^ 

A NEW STAR WITHIN A STAR CLOUD. 

BY RICHARD A. PROCTOR. 

A star has given an answer to the theory, compla- 
cently repeated long after it has been disproved, that 
the nebuliB or star clouds are external galaxies. 
The entire aspect of the star-strewn heavens may in a 
sense be said to be altered by the appearance of a star — 
though it be but of the eighth juagnitude — in the heart 
of the great nebula in Andromeda. At once we see that 
all the varied glories of the star depths, giant suns 
and suns like our own, isolated suns, and groupings of 
minor suns, all forms and orders of star clouds, are as cer- 
tainly part of the glory of our own galaxy as all the va- 
ried orders of planets are of the realm over which our sun 
bears sway. Stars have appeared erenow in the midst 
of nebulous masses; but these masses have in every case 
of the kind, thus far, been gaseous. The Andromeda 
nebula, whatever be its actual constitution, is not a 
great mass of luminous gas. It is not one of those ne- 
bulae that like the great " fish mouth nebula in Orion," 
the still vaster " keyhole nebula in Argo," or the 
'Mover's knot nebula in Dorado,"' have given evidence. 
under spectroscopic scrutiny, of being great self-lumi- 
nous masses of hydrogen, nitrogen, and some other as 
yet undetermined gas. Instead of the three or four 
bright lines into which the light of the gaseous nebulae 
is resolved by the spectroscope, the light of the nebulsfi 
in Andromeda gives a spectrum like that of a star or 
of our own sun — a rainbow-colored str(!ak crossed by 
dark lines, and only differing from the spectrum of a 
star in showing rather stronger absorption near the 
red end than is usual in stellar spectra. 

In the midst of this great mass of stellar material, 
how distributed we know not, a new star has sud- 
denly made its appearance. I was about to say that 
this new star came into existence but a few days ago. 
But who shall say how old the news reallj- is that the 
light rays from the Andromeda nebula have recently 
brought us ? From oven the nearest star, light takes 
S\4 years to reach us, from Sirius 20 years at least, and 
from the great majority of the stars that deck our 
skies, hundreds of years. It may well be that the 
outburst, or whatever other change it was, which 
has made the new star visible to us occurred a thou- 
sand years ago; for assuredly the greater nvunlier of 
the stars which shin'e no more brightly than this new 
one does (stars which the keenest human vision cannot 
see) lie at distances which light could not traverse' in 
less than a thousand years. It is as thus viewed per- 
haps that the study of the great nebula in Andromeda 
acquires chief interest; the nebula lies at so immense a 
distance that it must be inconceivably large. Putting 
it no farther away than the nearest star — and probably 
it is many times farther away^ts volume must exceed 
many thousands of times the whole domain of the 
sun. If the orbit of the distant Neptune encircled like 
a belt a gigantic sphere, whose whole surface shone 
with the same intrinsic luster as our sun's, that mon- 
strous orb, removed to the distance of the Andromeda 
nebula, would look no larger (though of course it would 
look far brighter) than the nuclear heart of that star 
cloud. The nebula must have a volume measurable 
only by billions of trillions of cubic miles of space. 
Be it remembered that this estimate of the extent of 
the region oooopied by this wonderful nebula is far 
short of that which had to be adopted by those 
who accepted the usual account of the nebula. For, 
according to that account, the nebula in Andromeda 
does not lie within the galaxy at all, but thousands of 
times farther away than the remotest parts of our 
stellar system. It is in fact, or rather was, according to 
that account, a galaxy itself, reduced by vastness of 
distance to the appearance of a mere faint fleck of 
misty light on the dark vault of heaven — a fleck 
barely to be seen by the unaided eye. 

Hereafter, of course, the great Andromeda nebula 
can no longer be so regarded. The change involved 
by the appearance of the new star in the midst of a 
nebula which under the most powerful telescopic 
scrutiny had shown no trace of a star, would be too 
stupendous to be regarded as possible, or even con- 
ceivable. "We can imagine that when a new star shone 
suddenly forth in the Northern Crown in 1866, as- 



tronomers in some remote part of our own galaxy 
might have recognized the new star, as we did, who are 
near the middle of the galaxy; we may even con- 
ceive that astronomers living in some outlying galaxy, 
if armed with telescopes to show individually all the 
thousands of millions of stars in our stellar system, 
might have noted that new star as one added to those 
countless millions. That would be supposing such as- 
tronomers much keener sighted, and much readier at 
counting multitudinous points, than any astronomers 
who have yet appeared on this earth. But that would 
not in the slightest degree resemble what our astrono- 
mers have recognized in the Andromeda nebula. 
There they have seen a star, visible with very small 
telescopes (Ai'gelander's 2}£ inch telescope showed stars 
down to the tenth magnitude), making sudden appear- 
ance in the heart of a star cloud which had been scru- 
tinized'with the most powerful telescopes yet made by 
man, without any trace of a star being discovered in 
it. It is as though in the heart of our galaxy there 
should suddenly appear a star outshining all the other 
stars hundreds of thousands of times. 

We are compelled, then, to assume that no such 
change as this has taken place. What has happened 
has manifestly been simply that, in a star cloud form- 
ing part of our own galaxy, a change has taken place 
by which a star, probably no larger than those minor 
suns which form the wealth of the Milky Way, has 
made its appearance. Possibly the star will be found 
to last but for a short time, like the one which shone 
out in the Northern Crown as a second magnitude star, 
and that other which but a few years ago blazed sud- 
denly forth in the Swan — to fade out again, not like 
the former into a faint star such as it had before 
been, but into a bluish globe of gaseous matter, in 
fact, into what is called a planetary nebula. 

One conclusion which has been drawn from the ap- 
pearance of the new star in the midst of the Andro- 
meda nebula, I venture to regard as entirely erroneous. 
It has been said that the phenomenon confirms, if it 
does not establish, Laplace's theory of the origin of 
our solar system from a great mass of rotating gas. 
If any occurrence in the star depths could possibly 
shake men's faith in that theory — or rather specula- 
tion, for so Laplace regarded it — the sudden appear- 
ance of anew star in the midst of a mass of stellar 
matter should do so. A theory which has been ac- 
cepted by astronomers under the mistaken idea that 
there are no physical objections against it, and by 
physicists under the equally mistaken idea that ob- 
served astronomical facts absolutely require it; a hy- 
pothesis according to which a mass of gas, far rarer 
than hydrogen at atmospheric pressure (nay, almost in- 
finitely rarer), and having a span of about six thou- 
sand millions of miles, rotated for millions of years 
as a coherent whole — such a theory may be expected to 
retain vitality under almost any conceivable shock. 
Ot:lierwise, assuredly the discovery that sudden and 
rapid changes, not the inconceivably slow changes 
imagined by Laplace, affect star clouds, of enormous 
size, might be expected to destroy men's faith in an 
idea which its celebrated author never regarded as 
more than a guess, and which with the knowledge of 
physical laws possessed in our time should have been 
long since rejected as obviously erroneous. What- 
ever light the further telescopic study and the spec- 
troscopic study (yet to be begun) of the new star and 
of the changing nebula may bring, I venture to ex- 
press confident assurance that the nebular hypothesis 
of Laplace will not be confirmed. If the change in 
the Andromeda nebula throws any light at all on pro- 
cesses of evolution, it will rather be on those by which 
the galaxy reached its present condition than on those 
belonging to the past of our solar system. We are 
beginning to recognize in the architecture of the galaxy 
evidence of processes by which regions of space in- 
comparably vaster than the whole domain of the sun 
are affected, or have been affected in the past, under 
the action of forces which seem to have a different 
character from any whose operatiqn we can follow 
within the solar system. We see that isolated suns 
have been drawn to one region, streams and aggrega 
tions of minor stars in other directions, and the nebulae 
elsewhere again; precisely as, within the solar system, 
we have the giant planets, the terrestrial planets, the 
asteroids, the systems of satellites, and so forth, each 
occupying their appropriate domain. It may well be 
that in the study of local changes still going on, some 
light may be thrown on long past processes by which 
the stellar groupings attained their present form. 

Suit about a Chimney. 

A dispute has arisen between the Bridgeport, Conn., 
Water Company and the Bridgeport Paper Company 
regarding the ownership of a chimney which both 
have jointly used for many years. The paper com- 
pany wish to pull down the chimney and build a larger 
one, and on Sunday they began to pull it down, but 
were restrained by an injunction signed by 'Judge 
Granger, of the Superior Court. The water company 
claim that they cannot do without a chimney, even for 
a single day, as more than 40,000 people depend upon 
the company for a supply of water. 



Foreign Roads, 

France has some 19,000 miles of railroads. The scien- 
tific spirit of this nation, says a London paper, is 
shown by the fact that their trains pass to the left of 
each other, and not to the right. We go to the right 
in our wagons and trains, probably from having con- 
founded the moral meaning of the right with the phy- 
sical right hand. We say, do right, and therefc;-e we 
go right, whereas we would do right if we went left. 
You drive your horse sitting on the right of him, and 
therefore the man who has to pass you on the right is 
partly hidden from you by your horse's head. If you 
sat on the left you would see the man on your right, 
and if he sat on the side nearest to instead of furthest 
from you, he would not have half the trouble he now 
has. The French, therefore, is the left-eyed nation. 
Passengers get out of the trains on the left hand side. 
The government taxes every ticket sold by a railroad 
since the late war. The trains are cla-ssified, and only 
high class passengers — those who par Tlie highest fares 
— go on the fastest trains. We have copied from the 
French our late system of shutting the passengers up 
in the station until the train is ready, and they can go 
through the gate and show their tickets. French trav- 
elers are allowed only two-thirds of 100 pounds of bag- 
gage free; those who are going outside of France are 
allowed only 55 pounds. The railroad charges for en- 
tering the baggage or booking it. We have already 
adopted the French plan of collections on packages left 
at the station, but the French only charge one penny, 
while we charge two. All the railroads in France are 
run on Paris time. 



About Fig Trees. 

" Will fig trees that are planted out in the garden 
bear better than those that are grown in boxes, and 
wintered in the cellar ? How deep should they be 
planted? And in burying for winter, should they be 
first covered with straw, or with earth only ?" 

Wm. Falconer answers the above query in respect to 
the culture of this delicious fruit in the American Gar- 
den as follows: 

Fig trees planted out bear better than those in boxes, 
and with far less trouble. You are more certain of a 
crop from young plants that are grown in tubs or 
boxes that you would be from the same sized or aged 
plants that are planted out, but the out-door plants 
can become large bushes, hence have more fig-bearing 
wood than box-grown ones. All the care the out-door 
fig trees need is to bend them down and peg them fiat 
to the ground, and bury them about a foot deep with 
earth in the fall, and unearth them again in spring. 
My neighbor, Mr. Barlow, on Long Island, gets enorm- 
ous crops off his fig trees treated in this way. 

When planting fig trees, plant as you would any 
other bush or shrub; shake the earth from the roots 
and spread them out. There is nothing delicate about 
the rooting of a fig tree. It roots easily. 

In burying for winter, use earth only. Straw or lit- 
ter would be cozy winter quarters for field mice, and 
peeling the fig trees capital amusement for the mis- 
chievous rodents. 



Duty of Coal. 

Notwithstanding the well-known imperfections in all 
appliances for utilizing the full amount of energy which 
is due to the combustion of coal, both on land and 
water, the great improvements in that direction which 
have been made during the last quarter of a century 
are indeed remarkable. A single example, for instance, 
is afforded in the case of the steamer Burgos, built es- 
pecially to carry cargoes cheaply at a low speed, and 
which left England for China with a cargo weighing 
5,600,000 pounds. During the first part of the voyage, 
from Plymouth to Alexandria, the consumption of coal 
was 282,240 pounds, the distance being 3,380 miles; the 
consumption per mile was, therefore, only 83'5 pounds, 
and the consumption per ton of cargo per mile, 0'028 
pound; in other words, half an ounce of coal propelled 
one ton of cargo per mile. It is further stated that the 
best locomotive performance in this country shows a 
consumption of about two ounces of coal per ton of 
freight hauled one mile, at the rate of 13 miles an hour, 
including stoppages; on lines having grades of from 53 
to 70 feet per mile, the consumption often rises to five 
or more ounces. — iV. Y. Sun. 



Manufacture of Aluminum by Electrolysis. 

La Lumiere Electrique says that Mr. L. Senet has 
devised a new process that permits of obtaining 
aluminum, as well as copper, silver, etc., by electro- 
lytic way. A current of from 6 to 7 volts and 4 
amperes is made to act upon a saturated solution of 
sulphate of aluminum in the presence of a solution of 
chloride of sodium, the two solutions being separated 
by a porous vessel. There forms a double chloride of 
aluminum and sodium, which is decomposed; and 
the aluminum that is set free deposits upon the ne- 
gative electrode. 

The process may be applied either for obtaining 
deposits of aluminum upon any objects whatever, or. 
wTiat is more important, for the cheap manufacture 
of the metal. 
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AN AUTOMATIC WAGON BBAKE. 

Pig. 1 is a plan view, and Fig. 3 is a vertical section 
of an automatic wagon brake invented by Messrs. 
Minor Cartmell and Nelson Bayless, of Urbana, Ohio. 
Attached to the hub of one hind wheel is a gear wheel, 
which engages in front of it with a wheel on a tapering 
shaft carrying a barrel correspondingly tapered to fit 
snugly on tlie shaft. On the opposite end of the shaft 
is a ratchet wheel, and on the like end of the bar- 
rel is another ratchet wheel; the teeth of these 
wheels run in opposite directions to one another. 
The frictional hold of the barrel on the shaft 
is regulated by means of a nut. A slotted 
drawbar having reversely arranged ratchet 
teeth on its upper and lower jaws is arranged 
to engage with the ratchet wheels on oppo- 
site sides of the shaft and barrel. The brake 
beam is connected with the drawbar by an 
adjustable coupling pin. When the wagon 
is on a level, the teeth on the upper and 
lower jaws of the drawbar do not engage 
with either of the ratchet wheels; and the 
drawbar is held in such position by a weight- 
ed pendulum. 

When the wagon is traveling forward, the 
shaft has a backward rotation; and when 
the wagon strikes a down grade of sufficient 
declivity, the pendulum swings forward and 
a crank on the shaft to which the pendulum 
rod is attached drops the drawbar into en- 
gagement with the ratchet on the barrel, 
which draws the brake beam with its shoes 
against the wagon wheels. When the wagon 
passes to a level, the pendulum swings back 
to an extent that, by the aid of the crank, 
disengages the upper jaw of the drawbar 
from the ratchet on the barrel, but not 
sufficiently to engage the lower jaw with the 
ratchet on the shaft. Suitable springs act 
upon the brake beam to remove its shoes 
from the wheels. When the wagon strikes 
an up grade, the pendulum swings back far 
enough to cause the crank to raise the draw- 
bar, so that the teeth on its lower jaw mesh 
with the ratchet on the shaft; but, owing to 
the direction of motion of this ratchet and 
the arrangement of its teeth, the ratchet will 
slip over the teeth on the jaw, and fail to 
operate the drawbar until the wagon stops and makes 
a slight backward movement, when the shaft, revolv- 
ing forward, draws the brake against the wheels. The 
forward motion of the wagon again releases the wheels. 
By adjusting two cut-offs which limit the swing of the 
pendulum, the wagon can be backed on either an up 
or a down grade. When the wagon is passing over 
light grades, or when the roads are heavy, the mechan- 
ism, can be adjusted so that the brake will not act. A 
hand lever is provided for locking the wagon when on 
a level, should the driver desire to leave his team un- 
tied. This wagon brake accomplishes all the work re- 
quired of such a device, and in its control of back 
action is of much value on long grades when applied 
to heavily loaded wagons, as the driver can rest his 
team whenever necessary. As trie brake is carried by 
the running gear, its working is not interfered with by 



AM IMPROVED SNOW PLOW. 

The engraving represents a snow plow adapted espe- 
cially for use in clearing railway tracks, although it 
may also be used for clearing paths over common 
roads. The plow is made with concave mould boards, 
joined at their forward ends and diverging backward, 
and secured to a platform which inclines downward 
and forward, and has a square end; these parts are 
supported by a frame of wood or iron bars connecting 
the plow to the front of a locomotive, or the front of a 
traction engine or wheeled vehicle when common 
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CARTMELL & BAYLESS' AUTOMATIC WAGON BRAKE. 

the removal of the wagon box. The brake is simple, 
and can be strongly and durably built. 



Spontaneous Combustion from Coal Dust. 

The conclusion has been reached by M. Fayol that 
the absorption of atmospheric oxygen by coal dust 
usually produces the rise in temperature to which 
spontaneous combustion is due. He finds that lignite 
is ignited at the low temperature of 300 deg., anthra- 
cite at 575 deg., and other varieties of coal, in pow- 
dered form, at intermediate temperatures. 



WACKERMAN'S IMPROVED SNOW PLOW. 

roads are to be cleared. The rear part of the shovel 
plate is bolted rigidly to a bar of a frame supported 
by the bed plate, so that its rear end overlaps the for- 
ward end of the bed plate; and the fi-ont shovel plate 
— preferably made in three sections in a railway snow 
plow — is hinged to the forward edge of the rear plate, 
and rests upon the front bar of the frame. To a series 
of arms projecting backward from the rear bar of the 
frame is fixed a curved bar (shown in the inverted view 
of the plow), which bears against guide and anti-fric- 
tion rollers. With this construction the shovel plates 
and frame are supported by the bed plate, and are at 
liberty to turn bodily to either side as the curved bar 
moves over the rollers, to allow the machine to turn 
curves more readily without damage to the plow run- 
ners. The forward ends of the runners are pivotally 
connected to the front edge of the forward shovel plate 
by pins; the rear ends of the runners have slots 
through which passes a rod held at both ends in hang- 
ers fixed to the bed plate. One or more of the central 
runners have their slots open at the back ends; this 
allows these runners to be removed, as may sometimes 
be necessary when the ballast is high at the center of 
the track. 

To the outer edge of the forward shovel plate, at 
points between the runners, are fixed upwardly curved 
guard bars, which serve to lift the shovels above any 
obstacles that may chance to lie in the path of the 
-plow -between the runners, and that would not be 
struck by the runners. The rails enter slots made in 
the shovel plate. The forward shovel plate is made 
in three separate sections, to allow of independent 
movement as the various runners meet inequalities of 
ground or tie surface along the road or track; and to 
allow the outside runners to be lifted higher at the 
forward ends than the inner runners, so as to meet and 
pass over considerable inequalities on the ends of the 
ties, and also to allow vertical adjustment of the end 
sections above the center one when it is desired not to 
cut down the snow quite so close to the ties at the out- 
side of the rails. The end shovel sections are made with 
two plates held to each other by screws passing 
through slots. Fixed at the opposite ends of the cen- 
tral section are cutters which make a clean out through 
the snow along the tops of the rails. When intended 
for use on common roads, the shovel plate may be made 
in one piece and without the rail slots and cutters. 

A transversely ranging shaft journaled in the rear 
upper part of the mould board is so connected with the 
shovel plates and plow runners as to lift them when it 
is turned by means of a rod extending from a crank 
arm at one end of the engine cab. This shaft is 
also provided with arms carrying {weights, which 
serve to counterbalance the weight of the shov- 
els and runners. It will be seen that the mould board 



can be so made as to throw all the snow to either side 
of the track, or to divide it evenly, as represented in the 
engraving. All the parts of the plow are simple, and 
are so arranged as to facilitate repairing; the machine 
can be strongly and durably built. 

This invention has been patented by Mr. Joseph 
Wackerman, of Warren, Pa. 

— ■• < ■ > » — 

Loads on Roofs. 
The load to which a roof is exposed is of two kinds; 
first, that due to the weight of the materials; and sec- 
ond, that due to the wind, or its vertical pres- 
sure. The first increases with the span, and 
must be estimated from tables of the weight 
of the materials used. In the second cate- 
gory the vertical component of the wind has 
to be considered, calculated about 40 lb. per 
square foot. For ordinary roofs the follow- 
ing data have been given per square foot: 
5 lb. for weight of truss, 5 lb. for purlines, 
etc., 101b. for slate, a nd S jMb^foi: wincl»- 
making a total pressure of 56 lb. or }^ cwt., 
about 1-40 ton per square foot. For very 
large roofs these figures ought to be in- 
oreaseil, and we may usefully refer to the 
figures used for the St. Pancras station roof, 
as given by Mr. Barlow. Here the total esti- 
mated pressure, exclusive of the weight of 
truss, was taken at 80 lb. per foot, and this 
was made up as follows: 

The truss, 10 lb. per square foot, covering 
36 lb., wind 34 lb. The calculation of the 
strains can be obtained by analytical or 
graphical means, both of which methods are 
described in handbooks which treat of these 
matters. It is convenient to suppose this 
total load concentrated at certain points, 
such as the foot of rafter, the apex of roof, 
and a point midway between. Whatever the 
weight may be on each rafter, half of it will 
be discharged at each of the two extremities 
if we regard it as a rigid beam. But if we 
divide the length, the midtlle or purline point 
will receive double the share of weight dis- 
charged at the foot. There will, in fact, be 
equal weights at the apex and the purline 
point, but half only at the foot of rafter. In 
short, at the apex and purline point the loads 
are doubled, owing to the bearings of two atljacent 
lengths coming together. Thus, if we put five at the 
foot of rafter, we must put ten at the purline point and 
ten at the apex of rooi.—Buildiny News. 



AN IMPROVED HORSESHOE. 
In the horseshoe herewith illustrated, the calks are 
made detachable and interchangeable, the object 
being to simplify and strengthen the construction. 
The body of the shoe is made in any preferred form, 
and is provided with nail holes, so as to be attached in 
the ordinary manner. The toe calk fits in a recess 
formed in the under surface of the toe part of the 
shoe; a lug upon the inner side of the calk enters a 
hole made through the shoe. The calk is held firmly 
in place by a pin passing through a hole in the shoe 
(shown by the dotted lines in Fig. 1) and entering a 
hole in the lug. The heel calks are secured in a similar 
way; the shape of these calks an«i of the recesses they 
enter is clearly shown in the engraving. The small 
figures show calks of various shapes. It will be seen 




THE STEVENS PATENT HORSESHOE. 

that by the use of these calks — which may be easily 
and rapidly changed to suit the weather — the horse 
may always be correctly shod. All wear comes upon 
the calks alone, thus requiring less frequent trips to 
the blacksmith shop. The facility with which the 
change from smooth to sharp, or sharp to smooth 
calks can be made not only saves time and expense, 
but also does away with the necessity of making new 
holes in the hoof each time the shoe is changed. This 
invention has been patented by Mr. A. L. Stevens; 
particulars can be had from Mr. J. W. Daskam, gen- 
eral agent, Stamford, Conn. 
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BLOWING UP FLOOD ROCK, HELL GATE. 

The many large and small rocks which originally filled 
the bend made by the East River in rounding Astoria, 
were so located as to make all the deep channels ex- 
tremely tortuous; a great part of these rocks was below 

2 




Fig. 7.-THE CARTRIDGES AMD EXPLODERS. 

the surface of the water even at low tide, and yet not 
sufficiently deep to be cleared by the keels of vessels; 
in addition, the current had a maximum velocity of 83^ 
miles an hour. These features combined to make the 
passage thi-ough Hell (Tate extremely dangerous, as 
the boat had barely passed one obstruction before it 
met the next; and as there were many strong Avhirl- 
pools, the prompt obedience of the vessel to the move- 



x^vssxnS^Vs^-»,\^^N 




mm iMiii 




Fig. 9. -THE FUSES AND FIRING CARTRIDGES IN PLACE. 

ments of her rudder was by no means assured. The 
magnitude of the obstacle thus placed in the path of 
all commerce between New York city and Long Island 
Sound can be imagined. Fig. 4 shows clearly the con- 
dition of Hell Gate about forty years ago, and gives the 
depth of water at various points, together with the 
three main courses. 
Naturally, attempts were early made to cleai' the 



passage, but theywereallconfinedtotheremoval of the 
smaller obstructions. 

Work upon Hallet's Point, which projected 325 ft. 
from Astoria shore, was begun in 1869, by the building 
of a heavy coffer dam of timber next to the shore. 
When this dam had been pumped out, a shaft was sunk 
to a depth of 33 feet, and from this ten radiating head- 
ings were started under the reef; these headings were 
united by numerous cross galleries. The total length 
of headings and galleries was 7,426 feet, and the roof 
was supported by 173 piers, each about 10 feet square. 
There were 47,461 cubic yards of rock removed by the 
excavation, and 3,070 drill holes, from 2 to 3 inches in 
diameter, were made in the i-oof and piers to an 
average depth of 9 feet. Into these holes was placed 
a charge of 47,781 pounds of dyna- 
mite; the separate charges were ar- 
ranged in 184 battery groups of 20 
charges each. The explosion took 
place September 24, 1870. This re- 
moved one of the most serious ob- 
stacles, since vessels coming to New 
York had no sooner rounded Hal- 
let's Point than they were driven 
by the rapid current toward Flood 
Rock. 

At the present time Diamond, 
Coenties, Way's Reef, Shelldrake, 
Heel Top, Frying Pan, Pot Rock, 
and Hallet's Point have been re 
moved to a depth of 26 feet at mean 
low water; Bread and Cheese Reef 
has been inclosed, and a stone dike 
built from Great Mill to Little Mill 
Rock; in addition, many smaller 
rocks have been removed, and Flood 
Rock has been mined, charged with 
explosives, and only awaits the 
touch of a button to reduce it to a 
mass of small broken stone. 

In the Scientific American of 
July 25, 1885, we described the 
method of mining and drilling 
Flood Rock; it is only necessary 
here to give a few points. The 
main shaft was sunli to a depth of 
64 feet below mean low tide, and from the foot of this 
headings were extended parallel with and at right 
angles to the current; there are 24 of the former and 
46 of the latter. The extreme length — parallel with 
the stream— is 1,200 feet, and the width 625. The roof 
of this chamber, which has an area of a little over 
9 acres, averages about 15 feet in thickness, and is sup- 
ported by 467 enormous piers. The total length of the 
galleries is 21,670 feet. 

Into the roof and tops of the piers there have been 
drilled 13,280 holes, 3 inches in diameter and having an 
average depth of 9 feet; in other words, the rock has 
been pierced with holes having an aggregate length of 
over 22 miles. At the present writing these holes have 
been filled with rack-a-rock and dynamite, all the 
buildings and machinery have been removed from the 
small island, the electrical connections have been 
made, and a final survey is being made to make sure 
that no mistake will prevent the successful explosion 
of what is by far the largest blast ever attempted. The 
drawing. Fig. 0, is a longitudinal section through the 
galleries and shafts; it gives also a correct idea of the 
sloping character of the river bottom at this point. 

Fig. 7 represents the cartridges and exploders. The 
dynamite cartridge No. 1 is 15 
inches long by 2)4, inches in 
diameter; it is the last cartridge 
put in each drill hole, and it is so 
plac<^;d that its end projects about 
6 inches beyond the face of the 
rock. In the forwarder project- 
ing end is placed an exploder, 
which consists of a thin, jumped- 
up copper shell filled with ful- 
minate of mercury, the open end 
being pinched together and dip- 
ped in solder. No. 2 is the rack- 
a-rock cartridge with dynamite 
exploder, shown full size in No. 3. 
This cartridge is 24 inches long 
by 2]4 inches in diameter, and 
holds 6 pounds. Rack-a-rock is 
a mixture of chlorate of potash 
and dinitro-benzole ; the ingre- 
dients are harmless until united. 
The mixing was done upon Great 
Mill Rock, in a lead-lined vat, 
the potash being made to pass 
through a fine sieve, and the ben- 
zole being then added in the requisite proportion. 
The explosive thus formed has 95 per cent the strength 
of No. 1 dynamite. 

The cases are then filled with this substance, which 
looks like moist light brown sugar, a light wooden 
rammer forcing it gently into place. When filled, a cap 
is soldered upon each case. The alloy here used is very 
fusible, the soldering cap beinp; only heated, by steam. 



to 112°. The filled shells are then placed in compart- 
ment boxes and carried to the galleries. At the bottom 
of each cartridge are four outwardly projecting wires, 
which serve to hold the cartridge in the drill hole The 
method of loading the holes was described and illus- 
trated in our issue of July 25, 1885. 

The dynamite exploder No. 3 (Fig. 7) consists of a 
copper tube filled with No. 1 dynamite, and provided 
with an exploder similar to that shown in No. 1. A 
cork stopper is placed in the open end of the tube, 
which is then dipped- in glue and a copper cover put 
on. This exploder is pushed a short distance 
into the end of the rack-a-i-ock cartridge, as shown in 
No 2. 

The dynamite cartridge is of the same size as the 




mg. 8.~INSERTING EXPLODERS IN CARTRIDGES. 



rack-a-rock, and is filled with No. 1 dynamite; It is 
furnished with a common fulminate exploder. The 
operation of forming a hole in the dynamite cartridge 
with a stick and inserting the exploder is shown in the 
engraving. Fig. 8. The cartridges are all dipped in oil 
and pitch and then rolled in sand, to protect them from 
corrosion. 

No. 5 shows the mine exploder (shown in position in 
the mine in Fig. 9), which is a brass cylinder 73^ inches 
long by 1^ inches in diameter, filled with dynamite. 
Inclosed within the dynamite is a fuse (No. 5), the 
wires from which pass through a divided cork in the 
mouth of the brass cylinder. The fuse— shown full 
size in No. 4— consists of a copper tube nearly filled 
with 30 grains fulminate of mercury. Fitting within 
the open end of this tube is a second one containing 
sulphur, through which pass the two conducting wires, 
which are held firmly in place by the sulphur. The 
inner ends of the wires are united by a small platinum 
wire or bridge. The ends of the wires are then sur- 
rounded with fulminate, and the two j^arts are put to- 
gether, that containing the wires slipping within thp 
other. The entire fuse is then covered with gutta- 
percha. The passage of an electric current through 




Fig. lO.-THE ELECTRICAL FIRING APPARATUS. 



the wires heats the platinum bridge to redness, when 
the fulminate is exploded. 

Each drill hole is nearly filled witli rack-a-rock 
cartridges, space of course being left in the mouth to 
permit the entrance of the dynamite cartridge. We 
thus have each of the holes filled mainly with rack-a- 
rock, and fi'om each projects a short length of tube 
having dynamite, and in every cartridge is an exploder. 
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Not one of the cartridges in the drill holes is connected 
with wires, nor is one to be exploded by electricity. 

Extending from wall to wall in each of the galleries, 
and at intervals of about 25 feet, are timbers, 3 by 5 
inches, as shown in Fig. 9. Tied side by side upon each 
one of these timbers are two dynamite cartridges like 
those already described as filling the mouths of the 
drill holes. Tied upon each pair of these cartridges is 
a mine exploder, represented in No. 5 (Fig. 7). The en- 
tire mine is divided into 24 independent circuits, each cir- 
cuit representing or covering a certain section. Within 
each circuit are 25 fuses or mine exploders. 

A wire from the surface of the rock at the mouth of 
the shaft leads from one fuse to the next until the 35 
fuses are in the same electrical circuit, the other 
end of the wire, of course, returning to the surface. 
Each of the 24 circuits has its own wire. The wire 
circuit is shown at 1 and 2, Fig. 9. We now come 
to the electrical firing apparatus, shown in Fig. 10. 
We will suppose one end of each wire of each circuit 
to be + and the other — . All the + ends are dipped 
in mercury contained in a cup, and all the — ends in 
mercury in a second cup. It will be seen that if the 
mercury in these two cups be united by a wire, we 
shall have a complete electrical circuit embracing every 
fuse or mine exploder in the excavation. 

Leading from the left hand or -|- cup is a wire 
secured to one pole of a battery, and leading from 
the opposite or — cup is a wire, C, which extends to 
the bottom of the middle cup, which contains only a 
little mercury. The wire, B, leads from the other pole 
of the battery, and is held suspended over the mercury 
in the center cup. It is evident that, when the wire, 
B, enters the mercury in the center cup, the circuits 
through the mine and battery will be completed, and 
the fuses discharged. 

At A is a fuse held to the string carrying the wire, B, 
by a half hitch. One wire passing through this fuse 
is grounded, while the other leads to the shore, where it 
also is grounded; a battery on shore is placed in this 
circuit. The current through the shore wire explodes 
the fuse. A, which breaks the cord and allows the wire, 
B, to drop into the mercury in the cup; the mine is 
then exploded. It will be observed that the wire, B, 
enters the cup a short distance. This is in order that the 
mine may be exploded even if anything should happen 
to the shore wire or battery, or if the explosion of the 
fuse. A, should fail to break the string holding up the 
wire, B. The outlet of a vessel containing mercury is 
placed over the center cup. It has been ascertained 
by experiment just how long it will take the mercury 
running from this vessel to All the cup up to the end 
of the wire, B. The flow has been so gauged that after 
all the apparatus has been arranged, there will be ample 
time for the boat to go from Flood Rock to the shore; 
then the current will be sent through the shore wire. 

Should the shore wire fail, there will be nothing 
to do but wait until the mercury has filled the cup 
to the wire, B. The shore connection was devised 
mainly for the benefit of scientists, who will be lo- 
cated in the vicinity, and who wish to make observa- 
tions of the vibrations of the earth caused by the 
explosion. The current will notify them of the exact 
instant of explosion. The failure of the shore wire would 
of course deprive them of this most important point, 
but would interfere in no way, as mentioned above, 
with the firing of the mine. 

The electrical current will explode the 000 fuses or 
mine exploders (Fig. 9), when the dynamite 
cartridges projecting from the drill holes 
will " explode by sympathy," as it is termed, 
and these in turn will discharge the rack-a- 
rock placed behind them. Each cartridge 
is rendered more sensitive by the exploder 
embedded in it. The explosion of the 40,000 
cartridges containing 75,000 pounds of No. 1 
dynamite and 240.000 pounds of rack-a-rock 
will completely break up the 9 acres in 
which they are buried, so as to render easy 
the final operation of dredging the broken 
rock. The cost of the improvement is esti- 
mated at $1,000,000. 

The Harlem River improvement contem- 
plates the building of a deep water channel 
from the East River through the Harlem 
River and Spuyten Duyvil to the Hudson 
River, as shown in the map. Fig 11. Above 
the Third Avenue bridge to the entrance of 
Dyckman'sCut into the Harlem, the pier and 
bulkhead lines will be 400 feet apart. The 
line through rook at Dyckman's Meadows 
will be 350 feet wide, and from there to the Hud- 
son 400 feet wide. From Third Avenue bridge to lower 
part of Randall's Island the width will be 500 feet, and 
from there to the East River 800 feet wide. Between 
Morrisania and Randall's Island the channel will be 
350 feet wide. 

All the work at Hell Gate was designed by Gen. 
Newton, to whose perseverance, industry, and skill we 
owe the successful opening of one of the most important 
entrances to New York; the last operation — blowing up 
Flood Rock — fittingly completes, by its great magnitude 
and the rare difficulties it presented, long years of well 



directed effort. During the past few years the work at 
Flood Rock has been under the supervision of Lieut. 
G. McC. Derby, who has without accident of any kind, 
or any delay, succeeded in performing one of the most 
arduous pieces of mining ever attempted. We wish 




MAP SHOWING HARLEM EIVEK IMPROVEMENT. 



to acknowledge the kindness of Gen. 
Lieut. Derby, who furnished us data. 



Newton and 



AN IMPROVED WRENCH. 
The wrench shown in the accompanying cut has 
many admirable features — it adjusts itself to either 
pipe, nut, or stud; owingto the form of the forward or 
movable jaw, it can be used to fit corners about ma- 
chinery that cannot be reached with other forms of 
wrenches; and owing to the fact that it has three bear- 
ings on the pipe, the latter is not liable to be crushed. 
The serrated or holding surfaces of the movable jaw 
are at right angles to each other; this jaw is pivoted in 
a fork projecting from the side of a fixed sleeve on the 
end of the handle, and a spring presses the holding 
portion of the jaw toward the end of the handles, which 
is also serrated. By pressing Upon the rear end of the 
movable jaw bar, the jaws may be opened to their wid- 
est extent. The metal <best steel) is so distributed as 
to make those parts which are subjected to the severest 
strain exceedingly strong. The wrench is easy to han- 
dle, exerts a powerful grip, and may be instantly freed 
from the pipe. It is manufactured in sizes, taking 
pipe from one-eighth inch to five inches, the smallest 
size being provided with a screwdriver handle. 



Rapid Steaming by tlie Etruria. 

The Cunard steamship Etruria arrived at New 
York August 22, from Liverpool, having made the fast- 
est trip in the record of Atlantic traveling. Time from 
Queenstown to Sandy Hook, 6 days 5 hours and 31 
minutes. The fastest previous passages were made by 
the Oregon of the same line, and were: Westward, 6 
days 10 hours and 10 minutes, just a year ago, and 
eastward, 6 days 6 hours 41 minutes, in December. 
1884. The Etruria's previous trip eastward, reckoning to 
Fastnet only, was made in G days 5 hours and 35 
minutes. 

Followingis a table of the runs made on the differ- 
ent days during the Etruria's last voyage: 

Eun. Miles. 

Liverpool to Queenstown 240 

From leaving Queenstown to noon August 17 424 

24 liours to noon August 18 464 

24 hours to noon August 19 ., 450 

24 hours to noon August 20 " 465 

^ hours to noon August 21 464 

24 hours, to noon August 22 , 465 

From noon to 3:35 P. M. August 22 71 

Total 3,043 

The Etruria is built of steel, has a gross tonnage of 
8,000 tons, and upward of 14,000 horse power; her 
length over all is 530 feet, and extreme breadth 57 
feet 3 inches. 



A Great Cargo ol' IjUinber. 

Mr. ,r. K. Ward, the well known Montreal lumber- 
man, gives the following in the Gazette of that city: 

Probably the largest cargo of sawed lumber that has 
ever been shipped from Canada left this port to-day 
per steamship Regius, Capt. Kayll, on account of Bry- 
ant, Powis & Bryant, of London, Eng. It consisted of 
1,272 St. Petersburg standard three inch deals, or 
2,518,560 feet board measure, equal to ten large barge 
loads of 250,000 feet each. If it were in one inch boards 
it would cover a farm of 60 acres, and require the pine 
product of say 1,000 acres of ordinary forest land, such 
as we have to depend on for our future supply. This 
shipment may suggest to the minds of many the great 
importance of the future of our leading industry. 
There is no questioning the fact that our country is 
fast being depleted of one of its most important ele- 
ments of prosperity, and that it behooves not only the 
lumbermen and the government, who are directly inter- 
ested, but also every member of the conmiunity, to do 
what they can by expression of opinion or otherwise to 
protect that tliat cannot be repi'oduced in our day. 




PORTER'S IMPROVED WRENCH. 

This wrench is manufactured by the Porter Manu- 
facturing Company, of Revere, Mass.; The Eaton, Cole 
& Burnham Company, of 82 and 84 Fulton Street, New 
Y^ork city, are sole agents. 

_ ^ C « I ^ 

An Electric Railway in Toronto. 

The Vandepoele electric railway was recently put in 
operation in Toronto, in order to carry passengers 
from the horse cars to the fair grounds, a distance 
of one mile. Trips were made in two and a half mi- 
nutes, and large numbers of passengers were carried 
over the road daily. 



Texa« €op|)er Deposits, 

According to a Texas newspaper, the copper region 
of that State is of great extent, running westward 
from Red River, from the line of the Indian Territory, 
through several counties, prominent among which are 
Archer, Baylor, Knox, Hardeman, and Cottle. The 
district is approximately in latitude 82 degrees north, 
with Red River to the north as well as the east, and 
the Brazos River to the south. The copper depo.sits 
were discovered by General George B. McClellan, in 
1852. In that year, McClellan, then a lieutenant in the 
army, was detailed by Jefferson Davis, Secretary of 
War, to accompany an expedition up Red River 
into Texas and Indian Territory. While on this duty 
Lieutenant McClellan found important de- 
posits of rich copper ore near the point 
where Cache Creek empties into the river, 
and some miles above it was discovered that 
Red River flowed through apparently solid 
beds of the valuable mineral. In the same 
locality rich gold bearing quartz veins and 
placers were found, and all the conditions 
pointed to the existence of a mining district 
of great possibilities. To complete the ro- 
mantic history of the discovery of copper in 
Texas, it is only necessary to add that 
General McClellan is now, after the lapse 
of a third of a century, the leading spirit 
engaged in the development of the deposits. 
The Grand Belt mines, in which he is largely 
interested, are fifty miles from Harrold, in 
Wilbarger county, from which latter point 
forty wagons are at present engaged in haul- 
ing coke to the smelter. The smelter is an 
experiment, but has a ca,pacity of forty tons 
per day, and is suitably provided with 
engine, blower, pumps, etc. All told, the 
McClellan company's patented claims embrace some 
30,000 acres, stretching sixty-five miles along the 
ore belt. Upon this vast property they have made 
probably sixty shallow openings of an average depth 
of .seven or eight feet. The ore is found principally 
in .shallow pockets, and at. the main point of taking 
out is said to average about 54 or 55 per cent metallic 
copper. Some of it is supposed to be very rich in 
silver. The most promising opening at present being 
worked by the company is at Kiowa Peak, the center 
of Motley County, some sixty miles west of Margaret, 
the county seat of Hardeman County. 
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Science Leads to Economy of Time and Labor.* 

How exultant is the old Greek poet Antipater 
("Analecta Veterum GriBcorum," Epig. 39, vol. ii., p. 
119) when Avomeii are relieved of the drudgery of turn- 
ing the grindstones for the daily supply of corn ! 
"Woman, you wno have hitherto had to grind corn, 
let your arms rest for the future. It is no longer for 
you that the birds announce by their songs the dawn 
of the morning. Ceres has ordered'the water nymphs 
to move the heavy millstones and perform your 
labor." Penelope had twelve slaves to grind corn for 
her small household. During the most prosperous 
time of Athens it was estimated that there were twenty 
slaves to each free citizen. Slaves- are mere machines, 
and machines neither invent nor discover. The bond- 
men of the Jews, the helots of Sparta, the captive 
slaves of Rome, the serfs of Europe, and uneducated 
laborers of the present day, who are the slaves of igno- 
rance, have added nothing to human progress. But 
as natural forces substitute and become cheaper 
than slave labor, liberty follows advancing civilization. 
Machines require educated superintendence. One shoe 
factory in Boston by its machines does the work of 
30,000 shoemakers in Paris, who have still to go through 
the weary drudgery of mechanical labor. The steam 
power of the world, during the last twenty years, has 
risen from llj^ million to 29 million horse power, or 153 
per cent. 

Let me take a single example of how even a petty 
manufacture improved by the teachings of science af- 
fects the comforts and enlarges the resources of man- 
kind. When I was a boy, the only way of obtaining a 
light was by the tinder box, with its quadruple mate- 
rials, flint and steel, burnt i-ags or tinder, and a sulphur 
match. If everything went well, if the box could be 
found and the air was dry, a light couW be obtained in 
two miHutes; but very often the time occupied was 
much longer, and the process became a great trial to 
the serenity of temper. The consequence of this was 
that a Are or a burning lamp was kept alight through 
the day. Old Gerard, in his Herbal, tells us how cer- 
tain fungi were used to carry lire from one part of the 
country to the other. The tinder box long held its posi- 
tion as a great discovery in the arts. The pyxidicula 
igniaria of the Romans appears to have beeninuch the 
same implement, though a little ruder than the Hint 
and steel which Philip the Good put into the collar 
of the Golden Fleece in 1429 as the representation of 
high knowledge in the progress of the arts. It con- 
tinued to prevail till 1833, when phosphorus matches 
were introduced, though I have been amused to find 
that there are a few venerable ancients in London who 
still stick to the tinder box, and for whom a few shops 
keep a small supply. Phosphorus was no new discov- 
ery, for it had been obtained by an Arabian called 
Bechel in the eighth century. However, it was forgotten, 
and was rediscovered by Brandt, who made it out of 
very stinking materials in 1009. 

Other discoveries had, however, to be made before it 
could be used for Inciter matches. The science of com- 
bustion was only developed on the discovery of oxygen 
a century later. Time had to elapse before chemical 
analysis showed the kin«l of bodies which could be add- 
ed to phosphorus so as to make it ignite readily. So 
it was not till 1833 that matches became a partial suc- 
cess. Intolerably bad they then were, dangerously in- 
flammable, horribly poisonous to the makers, and inju- 
rious to the lungs of the consumers. It required 
another discovery by Schrotter, in 1845, to change 
poisonous waxy into innocuous red-brick phosphorus, 
in order that these defects might be remedied, and to 
give us the safety match of the present day. 

Now, what have these successive discoveries in sci- 
ence done for the nation, in this single manufacture, 
by an economy of time ? If before 1833 we had made 
the same demands for light that we now do, when we 
daily consume eight matches per head of the popula- 
tion, the tinder box could have supplied the demand, ; 
under the most favorable conditions, by an expenditure 
of one-quarter of an hour. The lucifer match supplies 
a light in 15 seconds on each occasion, or i-i 2 minutes for 
the whole day. Putting these differencc\, into a year, 
the venerabk ancient who still sticks to his tinder box 
would require to spend 90 hours yearly in the produc- 
tion of light, while the user of lucifer matches spends 
12 hours; so that the latter has an, economy of 7C hours 
yearly, or about 10 working days. Measured by cost 
of production at Is. Od. daily, the economy of time re- 
presented in money to our population is £20,000,000 an- 
nually. This is a curious instance of the manner in 
which science leads to economy of time and wealth 
even in a small manufacture. 

In larger industries the eeonouiyof time and labor 
produced by the application of scientific discoveries is 
beyond all measurement. Thus the discovery of latent 
heat by Black led to the inventions of Watt, while 
that of the mechanical equivalent of heat by Joule has 
been the basis of the progressive improvements in the 
steam engine, which enable power to be obtained by a 
consumption of fuel less than one fourth the amount 
used twenty years ago. It may be that the engines of 
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; Watt and Stephenson will yield In their turn to more 
economical motors; still they have already expanded 
the wealth, resources, and even the territories of Eng- 
! land more than all the battles fought by her soldiers 
or all the treaties negotiated by her diplomatists. The 
coal which has hitherto been the chief source of power 
probably represents the product of flve or six million 
years, during which the sun shone upon the plants of 
the carboniferous period, and stored up its energy in 
this convenient form. But we are using this conserved 
force wastefully and prodigally; for, although horse 
power in steam engines has so largely increased since 
1804, two men only now produce what three men did at 
that date. It is only three hundred years since we be- 
came a manufacturing country. According to Profes- 
sor Dewar, in less than two hundred years more the 
coal of this country will be wholly exhausted, and in 
half that time will be difficult to procure. Our not 
very distant descendants will have to face the problem 
— What will be the condition of England without coal ? 
The answer to that question depends upon the intel- 
lectual development of the nation at that time. The 
I value of the intellectual factor of production is contin- 
] ually increasing, while the values of raw material and 
I fuel are lessening factors. It may be that when the 
dreaded time of exhausted fuel has ai-rived, its importa- 
tion from other coal fields, such as those of New South 
Wales, will be so easy and cheap that the increased 
technical education of our operatives may largely over- 
balance tile disadvantages of increased cost in fuel. 
But this supposes that future governments in England 
will have more enlightened views as to the value of 
scierice than past gov^ernments have possessed. 

Industrial applications are but the overflowings of 
science welling over from the fullness of its measure. 
Few would ask now, as was constantly done a few 
years ago, " What is the use of an abstract discovery in 
science?" Faraday once answered this question by 
another, "What is the use of a baby?'' Yet round 
that baby center all the hopes and sentiments of his 
parents, and even the interests of the State, which in- 
terferes in its upbringing so as to insure its being a cap- 
able citizen. The processes of mindSwhich produce a 
discovery or an invention are rarely associated in the 
same person, for while the discoverer seeks to explain 
causes and the relations of phenomena, the inventor 
aims at producing new effects, or at least of obtaining 
them in a novel and efficient way. Inthisthe inventor 
may sometimes succeed without much knowledge of 
science, though his labors are infinitely more product- 
ive when he understands the causes of th^ effects 
which he desires to produce. 

An Arcliitect's Responsibility. 

An architect is the chief builder, according to the 
correct derivation of the word, but his responsibility 
for the safety, stability, and permanency of works 
that are being executed under his direction is a dif- 
ferent one from that of the real builder. The builder 
is directly responsible, not alone for accidents which 
may occur in building operations (all of which he may 
make good financially), but also for loss of life and 
injury that may happen to any of the workmen in 
his employ, if the same occurs through negligence to 
provide the proper labor and material necessary to 
carry on the work in safety. It is not always easy to 
draw the line .at the point where an architect's re- 
sponsibility ends and that of a builder begins. There 
are such, haiyr notions prevalent in regard to an archi- 
tect's superintendence, and the amount of responsi- 
bility it entails, that it is difficult to fix responsibility 
in any given case. The American Institute did not 
help matters much by their somewhat elaborate defi- 
nition of superintendence. In this there was a dis- 
tinct effort to define the duties of an architect as re- 
gards superintendence, and especially to show that ctn 
architect was not a clerk of works, and bound to de- 
vote an unlimited amount of time in superintending. 
There was nothing, however, intending to fix responsi- 
bility for poor work. This is left, wisely or unwisely, 
to the parties directly concerned, incase it should be 
necessary to determine responsibility. It seems to us 
that a general principle can be laid down which, if 
borne in mind, might prevent misconceptions. Let it 
be understood, first of all, that an architect by super- 
intendence does not assume what umst necessarily 
always be a builder's risk, «'. «., the risk arisinj; from 
imperfect materials or poor labor. Even if an archi- 
tect has passed upon a portion of the work which is 
afterward found defective, the builder is not thereby 
relieved, and in any event he cannot transfer his di- 
rect responsibility for poor work, no matter when or 
how detected. On the other hand, an architect is 
clearly responsiljle for the result, in case his plans and 
specifications are strictly followed, and the construc- 
tion has been according to his directions. If it should 
transpire in any case where a defect was found, that 
it was due to imperfect design, poorly conceived plan- 
ning, or bad construction, either theoretical or practi- 
cal, we think an architect becomes liable for damages 
The trouble is, however, to prove that the defect 
was brought about by any such cause. We speak of | 
legal proof — of the kind necessary to sustain action i 



for damages — not of the conviction which every well- 
informed man has, after examining into a defect, as to 
the cause of it. For instance, suppose a building 
turn out when done to be poorly lighted and ill ven- 
tilated, or that the rooms are planned in an imprac- 
ticable manner, or that there are various absurd and 
crazy features which will entail future expense in re- 
pairs, or that there are any features which will not 
adjust themselves to the practical requirements for 
which the building was built. An architect is cer- 
tainly responsible for any such mistakes, and yet we 
have never heard of an action to recover based on 
them. 

A case like the following will illustrate the differ- 
ence between the architect and builder as to responsi- 
bility for a disaster: Suppose a high wall of masonry, 
where there were tall windows separated by piers, 
should fall down. The responsibility for this would 
depend, first, on the question of labor and material 
being all right; second, as to whether the proper pre- 
cautions had been used; and third, as to whether the 
wall itself or through weak piers was unstable accord- 
ing to the plans. If on investigation it turns out that 
the mortar was poor, or that the stones were poorly 
bonded, or that the wall was not secured in any way 
while building — no shoring supports being used — then 
the builder has to bear the blame and sustain the 
money loss. If the builder alleges that the archi- 
tect saw the mortar frequently without remark, and 
gave no dii-ections concerning securing the wall, and 
that hence he is also responsible and liable, the claim 
is not good, and cannot be sustained. It is possible 
that poor mortar and imperfect work may escape the 
closest supervision, although, of course, this is not likely 
to occur with a thoroughly capable superintendent. 
Even the capable superintendent may be cheated, how- 
ever, in the most ordinary building operations. Hence 
it is just to hold the builder responsible for any disaster 
due to imperfect work or materials, even if the super- 
intending architect has passed upon the work that is 
involved. The principle at stake here is one that finds 
expression in many contracts, as follows: " Under the 

superintendence of , architect, who shall have 

full right at any time to reject such work or material 
as does not, in his opinion, conform to the true mean- 
ing of the plans and specifications." The words "at 
any time " are unmistakable in their meaning, but 
even without them the principle will be sustained, 
that the safety of the walls is at the sole risk of the 
builder, as far as ordinary imperfections are concerned. 
The architect would be responsible for the fall of the 
wall in case it was established that it was inherently 
weak in its design, and that good material and labor 
were not sufficient to make it stable. The wall might 
not be thick enough for the height to which it was car- 
ried, or the piers dividing thewindoA^3 might be too 
weak structurally. Any such cause of trouble as this 
clearly lays the blame upon the architect's shoulders. 
Further than this, if the materials have been accord- 
ing to specifications, and it is established that they 
were inadequate to do the work they were called upon 
to do, the architect must be held liable. 

Sometimes an accident occurs where no one is 
really to blame, and there is difficulty in fixing upon 
the person who is liable; at least, there is a disposi- 
tion to waive responsibility where there is no blame 
attached. Suppose c trusr. should give way, causing 
the fall of a roof, and upon investigation it was found 
that it was owing to a def eot in the iron tie rod — a de- 
fect that might have stood the test at the mill, and 
of such a nature that no one could be aware of it. 
The builder, feeling that he was not to blame for the 
disaster, not unnaturally seeks to evade financial re- 
sponsibility, but he is liable to the owner neverthe- 
less, and he in turn ought to recover damages from 
the people of whom he bought the rod. 

To the earnest architect every really important 
building that he has charge of brings a higher kind 
of responsibility than the kind we have been discuss- 
ing. Whether the builder is technically liable or 
not, the architect is morally liable, and no mishap can 
occur without damage to his fame. An architect lit- 
erally has to entrust his reputation to the builder 
and his workmen, and the public will hold him strictly 
responsible, justly or unjustly. — Building. , 
i^ ) » I » 

Alfiiki) E. Moore, of Winsted, Conn., made a forty- 
six mile journey in thirty-five minutes in a balloon, 
the 24th of September. The trip was ma.d(>at an ave- 
rage of 0,000 feet above the earth, ana irom this alti- 
tude he could see the cities of Hartford, New London, 
New York, New Haven, and Bridgeijort, like mere dots, 
through the glass. In speaking of his experience, he 
said: " Balloons, in descending, frighten the crows and 
poultry terribly. Going over farinhouses, I never 
heard such a racket in my life. AVhen you are far up 
and above the clouds, the awful silence is terrible. You 
can hear the watch tick in your pocket, and the snap- 
ping of a straw hat will make you start. The rushing 
of blood through your whole body is an experience you 
wouldn't care to have lost. There is no sensation of 
moving along, when, perhaps, you are going at the rate 
of a mile a minute, and everything is as still as death.' 
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IMFBOVEUENT IN SMALL GAS ENGINES. 

The greatest, difficulty experienced by the manufac- 
turer of machinery to be used by everybody is gene- 
rally with the user. The majority of people are to a 
great extent uninechanical, at least they have little 
practical knowledge of the use of machinery, therefore 
the machinery must suffer. Every wise manufacturer 
of machinery for general use will be governed by this 
fact, and, rather than try to educate his patrons, will 
simplify his machinery, and, so far as possible, will 
adapt it to existing conditions. 

What we have said with regard to machinery in gene- 
ral applies with peculiar force to gas engines, especially 




Fig. l.-GAS ENGINE FOB, SMALL USES. 



of the smaller sizes, which, with scarcely an exception, 
have been quite complex, so much so as to render a 
considerable amount of instruction of great importance 
to the user. 

We believe, however, the makers of the engines 
shown in the accompanying cuts have duly considered 
the necessity of great simplicity in small motors de- 
signed to be universally used. 

These engines consist practically of but three mov- 
ing parts — the piston, the crankshaft, and the exhaust 
valve. The piston does treble duty: first, that of trans- 
mitting the pressure generated by the explosion of gas 
in the cylinder; second, as a valve for controlling the 
admission of gas and air to the cylinder; and third, as 
an ignition valve for admitting the igniting flauie to 
the cylinder. 

Figs. 1 and 2 show two forms of this engine, which 
differ mainly in appearance, the working parts being 
substantially the same in both. The smallest engine 
made by the Economic Motor Company is that shown 
in Fig. 1. Ic is adapted to such small uses as driving 
sewing machines, dental engines, mechanical signs, 
small ventilating fans, etc. It is perfectly portable, re- 
quiring no water for cooling the cylinder. 

The one horse power engine, shown in Fig. 2, is used 
for a large variety of pur- 
poses, including the driv- 
ing of small shops for 
metal and woodworking, 
coffee mills, water pump- 
ing, etc. 'J wo smaller 
sizes of this type of engine 
are made, which are re- 
spectively one-lialf horse 
power and one-eighth horse 
power. 

The construction of the 
engine will be understood 
by reference to Figs. iJ 
and 4. 

The cylinder, A, con- 
tains a piston, D, having a 
hollow cylindrical pro- 
longation, D', whose length 
is a little greater than the 
stroke of the engine. The 
forward end of the piston 
is connected with the 
crank, C, in the usual way. 
In one side of the cylinder 
there is an air and gas port, 
c, communicating with the 
air pipe, F; and below the 
port, c, there is an auxi- 
liary air port, d, communi- 
cating with a division, G, 

of the air pipe, F. In the side of the cylinder. A, op- 
posite the port, c, there is an ignition port, a, opposite 
which is continually maintained the igniting flame by 
the Bunsen burner, o. 

The hollow cylindrical prolongation of the piston, D, 
has ports, a' o' d', which coincide with the correspond- 
ing ports, a c d^m the cylinder during both the out- 
stroke and in-stroke of the piston. Within the ig- 
nition port, a', in the piston is supported a deflector, 



6, which directs the igniting flame toward the open end 
of the piston. 

An exhaust passage,/, in the cylinder head leads to 
an exhaust valve, consisting of a valve casing, e\ and a 
cylindrical valve, g\ sliding therein. The valve, g', is 
moved by an eccentric or cam on the main shaft, 
through the rod, /. The operation of the engine is as 
follows: The igniting flame being lit, and gas being 
allowed to flow continuously through the pipe, I, 
into the compartment, h, of the air pipe, F, the 
flywheel is turned, moving the piston, D, outward, 
forming a partial vacuum in the cylinder. A, into which 
a mixture of air and gas passes through the ports in 

the cylinder and piston in- 
to the prolongation of the 
piston, air only entering 
through the ports, d d'. 
When the piston has made 
something less than one- 
half of its out-stroke, the 
air and gas port is closed 
by the piston in its forward 
movement, and the ig- 
nition ports, a' a, coincide 
when the igniting flame is 
drawn in and the charge 
contained by the cylinder 
is exploded; but before the 
full force of the explosion 
is reached, the port, a, in 
the cylinder is closed by 
the forvvard motion of the 
piston, so that there is very 
little escape through the 
ignition ports. 

The explosion propels 
the piston forward and 
turns the shaft, storing in 
the flywheel sufficient power to do the work required 
during the remainder of the revolution, to return the 
piston to the point of starting, and to draw in a new 
charge of gas and air. While the piston is making it.s 
return stroke the exhaust valve is open, allowing the 
products of combustion to escape. One turn of the fly- 
wheel is suiHcient to start the engine. 

These engines make from 150 to 300 revolutions per 
minute, and as the crank receives an impulse for 
every revolution, the motion is uniform. No gas bag is 
used or needed with this engine, and the manner of in- 
troducing the gas renders the engine to a great extent 
self-regulating. Either coal gas, water gas, or gasolene 
gas may be used in these engines. 

The gas supply valve in the larger engine is kept 
open by the pressure generated in the cylinder, and 
when the pressure ceases the gas is automatically shut 
off. 

We are informed these engines are largely in use, and 
are giving general satisfaction. 

The offices of the Economic Motor Company are at S) 
Cortlandt Street, New York city. 

■ < « • > * 

Aerial Navij^atioii. 

The Paris correspondent of the Herald cables the re- 



f or a long interval of time. On each occasion the bal- 
loon rose suddenly in midair, and, after remaining 
motionless for a short time, pursued a comparatively 
steady course toward the Point du Jour, about three 
miles from the starting point. Here a short pause and 
slight descent were made by the balloon, but it obeyed 
the steersman wonderfully, and sailed back to the 
Camp of Chalais, allowing a comfortable descent. It 
is too much to say that the problem has been solved, 
for the same premature announcement has often been 
made before; but it is at least encouraging to learn that 
the aeronauts accomplished a definite Journey in place 
of the aimless wanderings which are the usual records 
of journeys in the air. It has ceased to be much of a 




Fig. 3.-TRANSVEESE SECTION OF GAS ENGINE CYLINDER. 




Fig. 4- 



LONGITUDINAL SECTION 
CYLINDER. 



OF GAS ENGINE 




Fig. 2.-SIMPLIFIED GAS ENGINE MADE BY THE ECONOMIC MOTOR CO. 

suit of a fresh attempt on the part of Captain Renard 
and his brother to make the much desired art of bal- 
looning a practical success. Ascents were made from 
the Camp of Chalais on two different occasions, and 
though the aerial voyage was short, it was sufficiently 
successful to satisfy the War Office authorities that the 
problem had apparently been solved. It is, however, 
stated that the cost of working Captain Renard's bal- 
loon is still prohibitive, and that it cannot be controlled 



feat to make a, simple ascension, but it is still rather 
novel to have the balloon return to its starting point. 

In company with Captain Krebs, Captain Renard, it 
will be remembered, made quite a celebrated voyage 
from Meudon to Bellancourt and return in the fall of 
1884, in which he demonstrated the complete success of 

h is steering apparatus. His 
balloon was cigar-shaped, 
and pointed at each ex- 
tremity instead of simply 
underneath, as is usually 
the case. The car was pro- 
vided with seats for two 
aeronauts, and the balloon 
had a directing apparatus 
andrudder. Thepowerwas 
furnished by a series of 
storage batteries of a total 
capacity of ten horse pow- 
er, and the balloon could 
be operated for four hours 
at a time. If persistence be 
a virtue worthy of reward, 
we may certainly expect 
the construction of an en- 
tirely successful balloon, 
for there are few problems 
which have secured more 
careful and persistent ef- 
forts in the face of great 
difficulties than that of 
aerial navigation. The pro- 
gress has been slow of ne- 
cessity, from our ignorance 
of the requisite conditions, 
but a marked advance has 
been accomplished during 
the past two years, and warrants a belief in ultimate 
success. 



-«-. 



A CORRESPONDENT, describing himself as " a country 
mechanic," writes us of having spliced a wire cable in 
1872, which has been in use ever since, so that at the 
time of splicing not one in one hundred mechanics who 
examined the cable could tell where the ends were 
joined. The job took about eight hours. 
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CHAIR ELEVATOR FOR USE AT FIRES. 

The rapidity of elevating firemen witli hose to any 
required point between the basement and roof of the 
highest building is the chief feature of this remarkably 
simple device, and renders it valuable to the owner, 
fire department, and insurance company. Firemen 
carrying the hose, without exertion on their part, are 
elevated by the chair to the locality of the fire, without 
the necessity of awaiting the arrival and placing iu po- 
sition of ladders, the entire weight of hose and of the 
water being supported by the chair. The same applies to 
the use of the Fire Patrol in oarrj'ing their cover to any 
height in the building. The severe strain and exhaus- 
tion now consequent in carrying the hose and covers 
up-stairs, or raising them on the ladders, is entirely 
done away with. For rescuing persons and those over- 
come and helpless, it is also very admirable. AVhile 
it is always ready for instant use, and may easily be 



Extending across the chair immediately below the 
seat is a shaft provided at its center with an arm, in 
the end of which is pivoted a rod connecting with the 
foot rest. Rigidly secured to the right hand end of 
this bar is a handle extending up to within convenient 
reach of the person in the chair. This handle moves 
along a curved catch bar, and can be locked at any de- 
sired point. Moving this handle forward and down- 
ward moves the foot rest downward and brings the 
brake into action. Thus the rapidity of the descent of 
the chair can be perfectly governed either with the 
hand or feet of the operator, as well as from the street 
below. The front standards of the frame are curved 
inwardly as shown in the drawings, and at each corner 
is a roller to admit of the chair rolling easily along the 
front of the building and over obstructions. 

As the weather will not affect the chair, it can lie 
upon the eaves of the roof at all times ready for use. 



perature was 65 degrees, and on the outside 45 degrees 
Fahrenheit. If the heat generated by the bees, when 
the mercury is 10 below, is 65 degrees, what must it be 
when the outside temperature is 90 degrees? It is in- 
tense, but the bees have a way of reducing it, at least 
a way of creating a draught and keeping the atmo- 
sphere pure. 

A number of bees — a thousand or more, perhaps — 
act as ventilators or fanners. They stand, heads down, 
with bodies at an angle of 45 degrees, and keep the 
wings in motion. Throughout the hive, on all the 
combs, up and down, the ventilators keep their fans 
going. On the alighting board, with bodies pointing 
from the hive, they fan also. At the entrance of one 
hive, on a day in August, two hundred and eighty bees, 
by actual count, were fanning. The honey gatherers 
dropped down upon them, tumbled over them, but 
they kept to their work. Some writeivs liave spoken of 




CHAIR ELEVATOR FOR PROTECTING LIFE AND PROPERTY FROM FIRE. 



brought into operation, it does not mar the appear- 
ance of the front of tlie building. 

Its parts are few and simple, and are so arranged as 
not to become clogged or out of order. The device 
consists of a chair weighing about fifty-six pounds, 
made entirely of steel, and operated by means of five 
hundred feet of steel wire cable capable of raising 
3,000 pounds. 

Extending across tlie chair beneath the seat is a 
shaft mounted in bearings formed in the side rungs. 
At each end of this shaft just within the chair frame is 
rigidly mounted a small grooved drum; each drum 
carries a cable passing upward through holes in the 
seat and in the tops of the arms. By means of this 
cable the chair can be suspended from any suitable 
point on the building. Tiie ends of the cable arg 
wound about the drums in the same direction. At the 
center of the cross shaft is.mounted a large drum, about 
which is wound, in a direction opposite to that of the 
cable on the small drums, one end of a cable whose 
other end extends to the ground, being guided to the 
drum by passing between two rods uniting the lower 
front and rear crossbars so as to form a long and narrow 
slot. In each side edge of this drum is a groove to re- 
ceive a strap brake; both straps are joined at one end 
to a bar uniting the lower side rungs, and after pass- 
ing around the drum are joined to a movable foot 
rest consisting of a frame pivoted to the lower rear 
rung of the chair and extending forward so as to 
support the feet of the occupant. By pressing upon 
this frame the straps are bound against the edge 
of the large drum, and by the friction thus.created 
the revolution of the shaft and the descent of the chair 
can be regulated. 



as shown in Fig. 1, or it may be 
kept in any room; those made 
specially for rooms are of very 
light wood and iron. 

The chair is raised by pulling 
upon the cable passing around 
the center drum, and when it is 
necessary to use it to raise a fire- 
man and hose, the center cable is 
passed through a pulley secured 
at the foot of the building, and 
then operated from that point. 

All further particulars regard- 
ing this device can be obtained by addressing the Life 
and Property Saving Chair Co., 35 Broadway, N. Y. 



The Busy Honey Bees. 

A writer on this topic, alluding to this year's product, 
says : 

The full harvest has not been gathered, but every 
beekeeper is now in possession of a part of the year's 
crop, and knows approximately what the whole will 
be. Returns are incomplete, but, as far as heard from, 
the yield of honey has been equal to that of an average 
year. The season has been favorable in greater part, 
although an occasional fall of the mercury has hindered 
comb building and interfered with the " building up" 
process. During August, certainly, the beekeeper ex- 
pects to hear the ' ' mighty hum " of the bees if he 
be near a liive. If no sound proceeds from a hive in 
July or August, it shows an unusual state of the 
weather. Last winter, when the mercury was ten de- 
grees below zero, a thermometer was thrust into a 
cluster of bees. On the inside of the cluster the tem- 



the "hum of the hive," as though the hum was the 
result of the work going on within. 'Twas the hum of 
the fanners. But in August this year there were 
nights when the hives were silent. Not an echo of a 
hum came from any, showing that the air was cold 
enough to dispense with the ventilators. 

California bees have for several years been a princi- 
pal source of the honey supply. The honey crop of 
that State is this year a failure, and the price of honey 
is therefore likely to advance. 

^ < » > ^i 

The mechanics of Brooklyn will be glad to learn 
that the Young Men's Christian Association entered 
their splendid new building, 502 Fulton Ave., on Octo- 
ber 1. Among the various classes for *the coming 
season organized by the Committee of Education will 
be one of a class in mechanical drawing. The Commit- 
tee has made a special effort to secure a teacher hav- 
ing had shop experience, to teach members with refer- 
ence to their calling. This will be a fine opportunity 
for young mechanics. 
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THE CAR COUPLER TRIALS AT BUFFALO, N. T. 

The Executive Committee of the Master Car-Builders' 
Association met at Buffalo, N. Y., on the 15th of 
September, in order to make a practical trial of the 
various car couplers which are now in the market. 
It was its purpose to select those best suited for rail- 
road requirements, and then to watch their record 
to within a month of the time of the next conven- 
tion of the Association, so that it could prepare a re- 
port, and recommend the universal adoption of one 
or more of the successful competitors. The committee 
consisted of representative railroad men, and though 
their task was not easy, they seem to have accom- 
plished it in a manner which gave general satisfaction 
to those interested. The conditions required by the 



when the cars were brought together sharply. Some 
confusion existed in regard to the dimensions of a 
standard link; that used was 10)^ by 1?4 inches in- 
side measurement, but several gentlemen present 
stated that a link 2 inches wide inside would more 
properly represent the standard. The second series 
of tests were made on a 30° 30' curve (383 feet radius), 
and with the center of the drawbar of one car 3 
inches above the corresponding point in the other 
car. Many couplers which had passed the first trials 
satisfactorily failed entirely under the conditions of 
the second. The inventors were also required to fur- 
nish a set of drawings and specifications of their 
couplers, giving in detail the cost and weight of 
feach part, and the total cost of applying the device 



tory, but it uiust be coupled with the old style by 
hand, which is undoubtedly a disadvantage; otherwise 
it is automatic. 

3. Perry, a Chicago invention, is made of cast iron, 
has a dead block, and is without a buffer. The pin is 
supported by a dog, and the link is guided. It also 
must be coupled with the old style by hand, but is 
otherwise automatic. It has been in use for two 
years. 

3. Archei', of Albany, N. Y., has a dead block, but 
no buffer. A long vertical hook inside of the drawhead 
is substituted for the pin. It is operated by a spring, 
and is automatic. 

4. Gifford, is provided with a buffer, has a loose link 
and a pin which can be set not to couple, but which 
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AUTOMATIC CAR COUPLERS ADOPTED AFTER TEST, AT BUFFALO, N-. Y., SEPTEMBER, 1885. 



committee prevented many inventors from being repre- 
sented; but these conditions cannot be called un- 
.justly severe, for they simply anticipated the re- 
quirements of every day use. No models or draw- 
ings of any kind were considered; it was an impera- 
tive condition of the trial that all couplers submitted 
for examination should be applied to two ordinary 
freight cars, so that they could be subjected to prac- 
tical tests. The couplers were first tested on a 
straight and level piece of track, or, as the railroad 
men would say, on a level tangent. The points which 
the committee endeavovod to ascertain with regard 
to each coupler were whether it would couple 
with the standard link, whether it would couple 
with its own kind at a slow speed and also 
when the two cars were brought together sharply, 
and finally, whether it could be set not to couple 



to a new car, and to a car already supplied with the 
ordinary link and drawhead. Forty- six couplers in 
all were entered for competition, but as four of these 
failed to put in an appearance, the total nun ber 
tested was but forty-two. We are indebted to the 
Railroad Gazette for the details of these tests and 
for our illustrations. The investigations consumed 
three days, and after several hours' additional delib- 
eration with closed doors, the committee announced 
that they had decided to recommend the following 
couplers for further trial in actual service; 

CLASS A.— LOOSE LINK. 

1. MoKeen, exhibited by T. L. McKeen, of Easton, 
Pa., is constructed of wrought iron and provided with' 
a dead block, but no buffer. The pin is supported by 
a spring phing^r, and the link guided by a patent con- 
troller. The test of this coupler was entii'ely satisfac- 



drawhead. It operates 
The tests were all satis- 



cannot be removed from the 
by gravity, and is automatic, 
factory. 

5. Marks, exhibited by C. E. Marks, of Flint, Mich., 
employs a long vertical hook raised by an eccentric, in 
place of a pin, and is operated by a spring. 

CLASS B.— FIXED LINKS. 

6. Ames, made of wrought iron and Siemens steel, 
has a fixed link pivoted in the center, l:)alanced at the 
inner end, and provided with a hook on its under .side. 
It operates by gravity, and is automatic, except when 
it is to be coupled with the old style drawbar and link. 

CLASS C— VERTICAL PLANE. 

7. Bowling, Columbus, O., made of malleable iron, 
with buffer; has a knuckle, opened by a spring and 
locked by a vertical key. It operates by gravity, and 
must be coupled with the old style by hand. 



© 1885 SCIENTIFIC AMERICAN, INC 



October io, 1885.] 



^mnixiu %mmtm* 



233 



8 . Thurmond, is also provided with a knuckle, which 
is looked by a piece sliding forward and downward. 
Operates by gravity, and is coupled with the old style 
by hand. 

9. Hien, Chicago, is not unlike the Bowling, as it also 
has a knuckle opened by a spring and locked by a verti- 
cal piece. Its performance was not entirely satisfac- 
tory on a curve. 

10. Janney, Pittsburg, has its knuckle locked by a 
vertical plunger actuated by a spring. Passed the 
tests very well. 

11. Cowell, has a knuckle locked by gravity, and the 
drawbar guided by a " boot." 

13. Titus and Bossinger, Huntington, W. Va., has 
its knuckle locked on the outside by a radial cam fall- 
ing vertically. At lower speeds, coupled rather slowly. 

It will be noticed that of the forty-two couplers sub- 
mitted, but twelve were adopted by the committee. 

Of these, six link couplers were selected, and six 
operating in the vertical plane, so that the relative 
merits of tho two main classes maybe expected to have 
a thorough practical test during the months which in- 
tervene before the next convention of the Association. 
It is very hard to obtain uniformity in any line, and 
in so vexed a question as that of car couplers, where 
there are about 3,500 patents already issued, we hardly 
expect to see the entire country settle down to the use 
of one or even a half a dozen of the prescribed forms. 
Nor does'it seem to us desirable to thus crystallize an 
invention against further improvement. The necessary 
interchangeability can easily be obtained by construct- 
ing each automatic coupler to couple with the ordinary 
link, and consequently with its competitors. It is an 
easy condition to fulfill, and would leave greater inde- 
pendence to both railroad companies and manufac- 
turers. 



Natural History Notes. 

Sense of Color in Animals. — J. Graber has investi- 
gated the sense of color and illumination in animals. 
To decide whether animals had a sense of color 
or of light, he placed them in a box so arranged 
that qualitative and quantitative rays fell on one 
or the other of its two divisions, which communi- 
cated with one another. Five mammals, seven birds, 
two reptiles, three amphibians, two fishes, three mol- 
lusca, twenty-seven insects, two spiders, and two 
worms were experimented with. It was found that 
the sense of color, as well as the power of perceiving 
light, was much more widely distributed among ani- 
mals than has been generally supposed. The varia- 
tions in the sense of color in various animals are very 
great, but a much greater number of observations 
luust be made before a definite solution of the problem 
can be obtained. 

Origin of the Lombardy Poplar. — According to Mr. 
Bossier, a botanist who has lately studied Oriental 
botany, this poplar is a distinct species, which he calls 
Populus pyramidali.i. It is believed by the best au- 
thorities to have originated in Persia; some writers, on 
the other hand, state that it is truly indigenous to 
Italy; but the evidence, however, we think is strong- 
est in favor of Persia, from whence most probably it 
was introduced into Italy, where it is now a favorite 
tree and extensively grown. — The Garden. 

Colors of Birds'' Bggs. — Dr. O. Laschenberg has re- 
cently published an abstract of his investigations on this 
subject in Zoolog. Anzeig. Some of his conclusions are 
the following: As has been stated by Kiukenberg, the 
ground coloration originates in a different way from the 
spots and markings, though both are derived from 
the blood, and not from special pigment glands. The 
ground coloring is caused by a transudation through 
the uterus, which is richly supplied with blood vessels. 
The spots are formed by particles of pigment which 
are found throughout the oviduct, and probably arise 
in the Graafian follicle. The formation of the pigment 
is no doubt to be referred to a process similar to that 
which causes the corpus luteum in the ovary of mam- 
mals. 

Immortality of Unicellular Organisms. — Professor A. 
Weismann (Biolog. Centralblatt., iv., pp. 577-591, and 
650-655) believes that the idea of a senescence of uni- 
cellular animals is not tenable. 

Physiologically speaking, there is a profound dif- 
ference between the uni- and multicellular organisms in 
the fact that the latter only wear themselves out by 
living, and proceed to a natural death. The unicellu- 
lar animals are never so modified by the transforma- 
tion of matter that life becomes impossible. They 
have no physiological death; their bodies are immor- 
tal. 

Exhalation of Ozone by Plants. — Drs. J. M. Anders 
and G. B. M. Miller, who have been investigating the 
subject of the exhalation of ozone by odorous plants, 
sum up their conclusions in the September Naturalist 
as follows: (1) Flowering plants, including odorous 
and inodorous, generate ozone; the former, however, 
much more actively than the latter. (2) So far as tested, 
scented foliage does possess the power of producing 
ozone, and, in the case of pine or hemlock foliage, to 
a marked degree. (3) Inasmuch as no reactions oc-i 



curred on rainy days, during the experiments, it is 
highly probable that the function demands the influ- 
ence of the sun's rays, or at least of good diffused 
light. 

Blind Mshes in Calif ornia. — Mr. J. D. Caton writes 
to the American Naturalist that at Santa Clara Col- 
lege, in the San Jose valley, a 170 foot artesian well is 
flowing from which are discharged sightless fishes 
from one to two inches in length. 

Influence of Heat and Light upon Vegetation. — Ciel 
et Terre gives the researches of Mr. Hellriegel upon 
this subject. This gentleman undertook in the first 
place to ascertain the lowest temperature at 
which seeds are capable of germinating, and confined 
his experiments to 18 species of cultivated plants. 
The seeds, sprinkled with distilled water, were planted 
in large receptacles filled with vegetable mould that 
were raised to constant temperatures of 48°, 40°, 38°, 
35°, and 33°, and kept there for from 35 to 60 hours. 

It was f<jund that rye and winter wheat germinated 
at 32°. Barley and oats showed their cotyledon at 33°, 
but the root did not start till 35° were reached. Indian 
corn required 48°. The turnip germinated at 33°, flax 
at 35°, the pea and clover at 35°, the bean and lupin 
at 38°, asparagus at 35°, the carrot at 38°, and the beat 
at 40°. 

The respiratory function requires little heat, and 
operates even in the entire absence of light. Heat 
and light, on the contrary, are most favorable for the 
assimilation of carbonic acid and its conversion into 
carbon. Mr. Hellriegel attaches very little import- 
ance to the color of the light. 

Production of Male and Female Plants. — In some in- 
vestigations made with a view to determining the 
conditions under which male or female individuals 
are produced in the case of dioecious plants. Dr. Hoff- 
mann has found that in most, if not all, the cases he 
examined, dense sowing increases the proportion of 
the male plants produced; and this results from an 
insufficient supply of nutriment. As a general law, 
the production of male plants is promoted by the 
want of an adequate supply of food when in an em- 
bryonal condition. 

Use of Spines in Cactuses. — Our brethren across the 
water, assuming that thorns are simply for protec- 
tion in a military sense, are exercising themselves in 
their serials over the spiny leaves of the holly. When 
young and vigorous, i. e., in early life, the teeth are 
very spiny; when the tree is aged, and the branches 
then a distance above the surface of the ground, losing 
vigor, the spines are weak or absent. Sir John Lub- 
bock and others, following the poet Southey, see in 
this a beautiful adaptation for pi-otective purposes. 
When within the reach of animals, spines are borne; 
when high up where animals cannot reach, spines are 
unnecessary. Numbers of species of plants have mu- 
cronate points to the leafy serrature, which are want- 
ing in maturer years. It is at any rate difficult to 
imagine why a sharp point should be made especially 
for protection, and points less sharp for no protect- 
ive use at all. 

I have often reflected on a fact referred to by Dr. 
Newberry, that our thorniest plants are in much 
greater proportion in places where animal life is scarce, 
and the immense police force sustained by the great 
vegetable community absolutely thrown away. Cac- 
tuses and other thorny things I have seen covered with 
thorns and spines on deserts where the hot air seemed 
to be bounding up and down like the surging ocean, 
and where not even a lizard could have dared to show 
its face. Thorns cannot be, so I have thought, for 
protection where the climate gives all the protection 
desired. I am not one who doubts that nature has a 
purpose in every move she makes, but the main pur- 
poses I think we seldom reach, and that we do our- 
selves an injury in research by assuming mere inci- 
dental uses as the main jiurposes for which structures 
seem to be "adapted." 

One of these uses in the spines of cactus has oc- 
curred to me. They break the full force of the sun 
on the plant, a force it is made to endure and not to 
love, as we know who have learned to cultivate it. 
Plant lovers set out their treasures in summer under 
" arbors " of fish netting or galvanized wire, and those 
who have no experience would be surprised to find 
how the moving shadows of the twine or wire lower 
the temperature. A mass of spines on a cactus must 
certainly have the same effect. A cactus does not 
need much light on its epiderm to keep healthy. On 
the dry mesas along the Unoompahgre River I have 
seen some aggregated masses of Eohinooactus phwni- 
ceus forming dense hemispheres a foot high and as 
much wide, with spines so thoroughly interlaced 
with spines as to rival the hedgehog, and leaving not 
a particle of the green surface visible; and there are 
species not csespitose, such as E. pectinatus, which no 
one can see for spines without cutting apart, and form- 
ing a complete protection from the hot suns under 
which they are doomed to live. 

I do not suppose I have yet reached the final pur- 
pose of spines in a cactus any more than we have the 
final purpose in the existence of the cactus itself, 
but that one use of cactus spines is to furnish a par- 



tial shade I feel to be beyond a doubt. — Thomas 
Meehan in Bull. Torrey Botanical Club. 

How Flies Move upon Smooth Surfaces. — Some time 
ago Dr. J. E. Rombouts established the fact that flies 
attach themselves to smooth surfaces by the aid of a 
liquid secretion from the feet. This liquid, however, 
is not sticky, but the attachment is brought about 
by capillary attraction. Dr. Rombouts has recently 
strengthened his conclusions by an experiment which 
he describes in Zoolog. Anzeig, vii. , pp. 619-633. Sev- 
eral flies were confined to a glass plate by strips of 
paper, and the liquid that accumulated was suffi- 
cient to be perceptible to the naked eye. By the aid 
of experiments with glass balls, it was found that the 
adhesive power of the liquid was less than that of 
water, and about equal to that of olive oil. Hence ca- 
pillary attraction is obviously the only force that 
could bring about the required result. 

A New Use for Eucalyptus Trees. — The patenting of 
a process for the manufacture of a preparation of the 
gum of Eucalyptus globulus, which has the effect of 
thoroughly removing the scales which form on steam 
engine boilers, and of preventing rust and pitting, has 
created a largely increased demand for it both in this 
country and in Europe. The effect of this prepara- 
tion in preventing the pitting and corrosion of boilers 
will, it is expected, extend the period of their useful- 
ness 100 or 150 per cent, and, at the same time, effect 
a great saving in fuel, as scale is a non-conductor of 
heat. The company owning the patent, at Piedmont 
(Cal.), has also embarked in the distillation of essen- 
tial oils of the Eucalyptus globulus, which have here- 
tofore been supplied by Australia, it being found that 
they can be produced at profit. With this object in 
view, the company proposes to set out extensive tor- 
ests of Eucalyptus trees, in order to have at its com- 
mand a sufficient supply of leaves, the jjortion of the 
tree consumed in the manufacture of the oils. 
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Deep ininiiig lor Oold. 

Although gold mining in Victoria, N. 8. W., is an 
industry which is comparatively depressed just now, 
there are some features which are not only encourag- 
ing there, but also to gold miners in other parts of the 
world. The Mining Registrar for the central division 
of the Ballarat district reports the Band of Hope and 
] Albion Consols Company, on the Redan line of reef, 
I struck a solid body of stone two feet six inches in 
thickness in a cross cut at a depth of 1,000 feet, tlie 
greatest depth yet attained on that reef. " This oppor- 
tune discovery of payable quartz at the deeper levels," 
writes the Mining Registrar, " cannot fail to give a 
great impetus to mining operations in this district and 
to this line in particular." 

They believe in deep mining for gold in that region, 
as may be seen from the following list of the ten deep- 
est shafts in Victoria: 1. Magdala Company, at Stawell, 
2,409 feet. 2. Lansell's 180 mine, Sandhurst, 3,041 feet. 
3. Victoria and Pandora Company, Sandhurst, 2,000 
feet. 4. Newington Company, Pleasant Creek, 1,940 
feet. 5. Prince Patrick Company, Pleasant Creek, 
1,830 feet. 6. Crown Cross United Company, Pleasant 
Creek, 1,815 feet. 7. Prince Alfred Company, Pleasant 
Creek, 1,770 feet. 8. North Old Chum Company, Sand- 
hurst, 1,684 feet. 9. Oriental Company, Pleasant 
Creek, 1,676 feet. 10. New Chum and Victoria Com- 
pany, Sandhurst, 1,625 feet. Only two of these shafts 
were deepened during the quarter, viz., that of the 
Victoria and Pandora Company by 60 feet, and that 
of the North Old Chum Company by 20 feet. 

The mining population of the colony is estimated by 
the Mining Registrar at 27,633. In quartz mining 
12,409 miners are engaged, and 15,233 in alluvial min- 
ing. Of the total mining population 5,358 are Chinese. 
The value of the machinery employed in the gold fields 
is £1,879,316. The Registrar's reports show that in 
many localities mining suffered during the quarter 
through want of sufficient water for sluicing and 
crushing purposes. The total quantity of gold raised 
during the three months ended March 31 was 192,438 
oz. 11 dwt. 15 gr., and its value at £4 per oz, is 
£769,754 6s. 6d. The area of auriferous ground actually 
worked upon is returned as 315 square miles, being 
al)out 4J^ square miles in excess of the area worked 
upon during the previous quarter. 



IfJecliaiiisin of the Bee. 

An investigator into the mysteries of animal life as- 
serts that a bee's working tools comprise a variety 
equal to that of the average mechanic. He says that 
the feet of the connuon working bee exliibit tlie com- 
bination of a basket, a brush, and a pair of pincers. 
The brush, the hairs of which are arranged in sym- 
metrical rows, is only to be seen with the microscope. 
With this brush of fairy delicacy the bee brushes its 
velvet robe to remove the pollen dust with which it be- 
comes loaded while sucking up the nectar. Another 
article, hollowed like a spoon, receives all the gleanings 
which the insect carries to the hive. Finally, by open- 
ing them, one upon another, by means of a hinge, 
these two pieces become a pair of pincers, which ren- 
der- important service in the construction of the 
combs. 
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ENGINEERING INVENTIONS. 
A rail clearer for snow plows has been 

patented by Mr. Augustus F. Priest, of Fort William, 
Out., Canada. The invention covers a special construc- 
tion for track clearers and their attachment to the plow, 
whereby they may conform to the carves and irregu- 
larities of the track, and be lifted and let down at will 
by connections extending to the engine cab. 



AGKICULTURAL INVENTIONS. 
A harvester has been patented by Mr. 

William F. Weirick, of Charlestown, West Ya. It has 
automatic rakes and binders, and is designed to be car- 
ried bodily upon and propelled by an engine, being ar- 
ranged so that the engine driver may drop the bundles 
which have been cut and bound by the harvester. 

A grain cleaner for thrashing machines 

has been patented by Mr. David L. Stroud, of Richford, 
Minn. To the sides of the sieve shoe are added exten- 
sions, with a series of rocker bars arranged between 
them on pivots, with fingers ranging from one to the 
other and overlapping them to form a riddle, the grain 
escaping from the straw and chaff as it passes over. 



MISCELLANEOUS INVENTIONS. 

A jar fastener has been patented by 

Mr. Charles Watts, of Crooksville, Ohio. Combined 
with a jar having apertures in its neck above the cover 
seat is a peculiarly bent wire locking device, intended 
to make a cheap and effective sealing attachment for 
earthenware jars. 

A speculum has been patented by Mr. 

Joseph G. Ellis, of Oak Ridge, La. It is for the use of 
physicians and surgeons in making internal examina- 
tions, and the speculum is adapted to be withdrawn 
through the chamber of the instrument in connection 
with which it is used. 

A gate has been patented by Mr. Sam- 
uel C. Gridley, of Nordhoff, Cal. This invention covers 
a special construction and arrangement of parts for a 
gate to move back and forth .between two posts set at 
one side of the roadway, which will be strong and dura- 
ble, and can be operated without stopping the team. 

A breast pad has been patented by Mr. 

Charles L. Morehouse, of Broc-klyn, N. Y. It is made 
of hollow rubber, to be suitably supported by straps 
and a belt, and, while being well calculated to fit the 
form, is susceptible of ready ornamentation with lace, 
ruffles, etc., while it may be covered with silk or other 
suitable material. 

A treadle has been patented by Mr. 

Thomas P. Gooch, of Oakland, Miss. The treadle lever 
has its lower end formed with two arms, one having a 
hook and the other a foot piece, with other novel fea- 
tures, whereby the foot rest is intended to apply equal- 
ly on both sides of the shaft, and so that friction will be 
in great part avoided. 

A weighing scale has been patented by 

Mr. William Watkins, of Moss Point, Miss. It has two 
beams, one graduated to indicate values and the other 
prices at which articles are sold, the beams having 
weights which can be so adjusted as to enable the de- 
sired quantity of an article to be ascertained in pounds 
for a given price. 

A brace wire fastening for wire fences 

has been patented by Mr. Arthur Lott, of Riddleville, 
Tex. Combined with the panel wires are braces and 
triarmed clasps embracing the wires and braces at their 
points of intersection, the clasps each being made in 
one piece, with its arms bent around a longitudinal or 
panel wire and a brace wire. 

A hinge has been patented by Mr. John 

A. Resch, of Jersey City, N. J. The invention consists 
in hinges made with their plates of unequal width and 
bent outward or from each other at right angles, so 
that, when used for inside blinds, the latter, when fold- 
ed together, can be turned back against the wall of the 
room at the sides of the window. 

A ticket chart has been patented by Mr. 

Henry E. Lomas, of Cresco, Iowa. It consists in a 
printed plan, adaptable for any place of entertainment, 
with removable portions, so that these portions can be 
removed and attached to the tickets, and the remaining 
plan will represent the solid and unsold portions of the 
house. 

A nut lock has been patented by Mr. 

Samuel J. Wisdom, of Montgomery, Ala. This inven- 
tion consists in a washer having an inclined slot, and 
madewith its top edge slightly bent, being especially 
designed for use with Hanged fish plates, funiisliing a 
cheap and reliable lock , with a washer that can be ap- 
plied to the bolt without taking o3 the nut. 

A screen attachment for bottling ma- 
chines has been patented by 3Ir. Frank Seely, of New 
York city. It is made of sheet or cast metal, to be so 
attached to a bottling machine that the attendant will 
be fully protected against flying fragments of glass in 
case the bottle bursts when being corked, the screen be- 
ing automatic in its action. 

A safety check for music boxes has 

been patented by Mr. C. Henry Jacot, of Hoboken, N. 
J. Combined with the cylinder shaft is a ratchet wheel 
and a double pawl having a weighted arm, whereby 
the shaft will be stopped and held should its speed be 
unduly increased, thus preventing the pms and teeth 
of the comb from danger of being broken or injured. 

A side bar vehicle has been patented 

by Mr. Luther StoufEer, of St. Joseph, Mo. Combined 
with a vehicle box and side bars is a spring rod or bar 
bent to form a square or oblong figure, with its outer 
ends crossed and extended laterally to the side bars, to 
which they are secured, giving a more gradual and easy 
movement than is usual in side bar vehicles. 

A washing machine has been patented 

by Mr. Frank Beliel, of Hastings, Neb. It consists of 
a semicircular tub and cover hinged together, so made 
that the clothes are placed in a space between a board 
and cylindrical rubber, the revolving of the latter car- 
rying the clothes around against the ribs of the board, 
springs pressing the board and rubber together. 



A shears has been patented by Mr. 

Benjamin F, McCarty, of Rolling Prairie, Ind. The in- 
vention consists of a disk turned by a lever, a pivoted 
arm carrying dies and connected by arms to the disk, 
with an adjustable arm to prevent the metal from rising 
when being cut, the shears being especially devised for 
cutting metal bars and sheet metal by hand power. 

A feeder for roller mills has been patent- 
ed by Messrs. Louis Nolden and Alfred E. May, of 
Beardstown, 111. It is made with a case having an 
inclined rear side, a skeleton, a rotary cylinder re- 
volving within the case, and an adjustable feed plate 
to adapt it to feed middlings and other soft material! 
to the rollers regularly and uniformly. 

An axle for vehicles has been patented 

by Mr. Governeur M. Forbes, of Salt Lake City, Utah 
Ter. It has crank arms at its ends, with cams for re- 
taining the body level or nearly so as the crank turns 
over, the design being to make the vehicle travel more 
easily and smoothly than one with a straight axle over 
ordinary roads. 

A grate for furnaces has been patented 

by Mr. Silas II. Huntington, of West Pittston, Pa. 
This invention covers a special construction of roller 
grate bars to provide a free air circulation throughthem 
to the fire, with hollow teeth alternating with the 
teeth of the grate bars, to prevent burning out, the 
formation of clinker, and secure a level settling of the 
fire as the bars are rotated. 

A latch has been patented by Messrs. 

Rudolf E. Woodrich, of New York city, and Charles 
Langbien, of Brooklyn, N. Y. Combined with a lock 
casing is a sliding bolt therein, a knob shaft connect- 
ed with the bolt, and a sliding latch in a sleeve sur- 
rounding the knob shaft, the bolt being acted upon by 
the knob shaft and also adapted to be locked in place 
by means of a latch. 

An improved roofing has been patented 

by Mr. Benjamin B. Adams, of Eoswell, New Mexico 
Ter. It consists of rectangular plates applied diago- 
nally upon the roof by fitting the angle of each between 
the diagonal sides of adjacent plates of the course 
above, nailing the corner and folding the plate over to 
cover the nail, so the roofing will be unaffected by 
changes of temperature. 

A composition of matter for lining or 

coating boxes has been patented by Mr. Adolf Hollner, 
of Dennison, Ohio. It is more particularly designed 
for boxes for holding coffee or other articles from 
which it is desirable to exclude moisture and preserve 
the aroma therein, and consists of glue, skimmed milk, 
and calcareous material, such as chalk, prepared and 
applied in a specified manner. 

A m echanism for controlling steam 

driven sewing machines has been patented by Mr. 
James H. Kohme, of Newbiirg, N. Y. In combination 
with the drive [pulley and a rock shaft a treadle is so 
arranged and connected that the pulley will be instant- 
ly stopped when thrown out of gear with its friction 
wheel, so that the machines can be instantly started 
or stopped, and their speed readily controlled. 

A saw set has been patented by Mr. 

John S. Long, of Murphysborough, 111. This is an im- 
proveniont on a former patented invention of the same 
inventor, whereby the hammer is caused automatically 
to descend upon the anvil or saw teeth held thereon prior 
to delivering its blow, so as to indicate to the operator 
the exact position on the anvil that the sawtooth should 
be held to be effectively struck. 

A job printer's case has been patented 

by Mr. George W. Butler, of Chicago, 111. It consists 
of an upper and lower case made regulation size, the 
lower case having a large compartment in which to 
rest a "job galley," while on both sides thereof, and in 
the whole space of the upper case, are divisions for 
holding leads, rules, slugs, spaces, quads, and other con- 
veniences for the work of a job printer. 

A pendulum escapement for clocks has 

been patented by Mr. William Hart, of Kirksville, Mo. 
It is applied to the lower end of the pendulum, but de- 
tached from the latter, although the escapement wheel 
and lever may be fitted to operate at any point in the 
length of the pendulum, and the device is intended to 
facilitate the ase of the pendulum by hanging shelves 
thereon for displaying goods. 

An automatic cut-off for gas burners 

has been patented by Mr. John E. Birch, of Winnipeg, 
^Manitoba, Canada. By this invention the expansi- 
bility of a confined body of air is utilized to hold open 
a valve that perraits the flow of gas to continue, the air 
being heated by the normal heat of the burner, and so 
that when it cools by the extinguishment of the flame 
the valve will close. 
A cartridge loader has been patented 

by Mr. Charles A. Thompson, of Hopkinsville, Ky. 
Combined with suitably held powder and shot holders 
is a shell carrying arm adapted to act on the stems of 
the holders, a rammer, a wad holder, and an ejector for 
forcing the wads out of the holder, with other novel 
features, adapted for a machine to be worked effective- 
ly by unskilled labor. 

A fireproof floor has been patented by 

Mr. William W. Hazlett, of Toronto, Ohio. This in- 
vention relates especially to a protection for the lower 
portions of the flanged iron beams of the iloors, and 
has for its object to improve the construction of the 
floors by providing a better protection to the beams, 
and also to facilitate the setting of the tile arches be- 
tween the beams. 
A stock ear has been patented by Messrs. 

Daniel Lines and Charles T. Long, of Milano, Tex. It 
is so constructed that the hay racks swing up automati- 
cally and the troughs can be lowered to be out of the 
way when not in use, or easily swung up when the ani- 
mals are to be watered, the design being such that ordi- 
nary cars can easily be converted in this way into 
stock cars. 

A nut machine has been patented by 

Mr. Alfred Marland. of Pittsburg, Pa. Combined with 
forming and compressing dies are a cutting die at one 
side of the forming die. a blank cutting and carrying 
knife, and means for operating it for cutting the blanks 
and feeding them to the dies, with other novel features, 



the invention covering improvements on former pat- 
ented inventions of the same inventor in nut machines. 

A cotton press has been patented by 

Mr. Samuel I. Wilkinson, of Yazoo City, Miss. Com- 
bined with a box pivoted to swing in a horizontal plane 
are plungers connected with a fixed object, so the lat- 
ter will be reciprocated in the box when the latter is 
swung or rocked, the press being one which can be 
operated by hand or power, and can be cheaply made 
of wood or metal. 

A band pulley has been patented by Mr. 

Reuben Jones, of Atlanta, Ga. It is designed to carry 
a rope belt, and is a sectional pulley having teeth at 
its edges inclined in opposite directions, enabling both 
sections of the pulley to be cast in the same mould, 
forming a diagonal crimp in the rope between the teeth, 
and giving one sharp angle for the rope to catch against 
whether moving forward or backward. 

A gate hanger has been patented by 

Mr. Issachar Crowfoot, of Hartford, Wis. Combined 
with the gate post is a screw held therein supporting a 
block or head in which the top supporting bar of the 
gate is held, so that by turning the screw the gate can 
be raised or lowered at will, the post passing through a 
spider frame, and its lower end resting _in a flanged cup 
embedded in the ground. 

An adding machine has been patented 

by Mr. JohnL. McCaleb, of Benton, Tex. It consists 
of a box with a spindle surrounded by a sleeve, there 
being a handle on the spindle and on the sleeve, with 
devices for turning the spindle from the sleeve, a cog 
wheel revolved from the spindle, and an extra hand in 
connection with the cog wheel, making a simple device 
for adding and multiplying numbers. 

A ratchet drill has been patented by 

Mr. John J. Banta, of Pacific, Mo. There is a novel ar- 
rangement of pawls in a block fixed to the tool holding 
spindle, which is journaled in a frame or stock, the 
pawls being adapted to engage and slip over ratchet 
teeth fixed to bevel pinions loose on the spindle and 
driven by a gear wheel and crank, to insure the easier 
adjustment and more efficient operation of ratchet bor- 
ing or drilling machines. 

A method of making plush articles of 

clothing has been patented by Messrs. Charles Thein- 
ert and Simon Christiansen, of New York city. It 
consists of cutting the plush on the back by means of 
a knife diagonally to the warps and wefts, abutting 
the edges of the pieces, and uniting them by the glove 
or cross stitch, so that a garment thus made will have 
invisible seams, not indicated by any depression in the 
surface of the plush. 

An odometer has been patented by Mr. 

Henry O. Brooks, of Lowell, Mass. The case has rings 
or hangers placed loosely on an elongated collar which 
is made in halves, and bound upon the axle so the col- 
lar revolves with the axle and the odometer hangs 
loosely from the collar, the split construction of the 
collar allowing it to be readily affixed to any axle, and 
the device being an inexpensive one for measuring the 
distance traveled by bicycles and other vehicles. 




The charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a line. 
Advertisements must be received at publicalion office 
as early as Thursday morning to appear in next issue. 



Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built, to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, A^an Winkle & Co. 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole rantre of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Best Automatic PlanerKnife Grinders. Pat. E'ace Plate 
Chuck Jaws. Am. Twist Drill Co.. Meredith. N. H. 

Curtis Pressure Regulator and Steam Trap. See p. 12. 

Crescent Steel Tube Scrapers are made on scientific 
principles. Crescent Mfg. Co., Cleveland, Ohio. 

Friction Clutch Palleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. Seeillus. adv., p. 190. 

Cure for the Deaf. 
Peck's Patent Improved Cushioned Ear Drums per- 
fectly restore the hearing and perform the work of tho 
natural drum. Always in position, but invisible to 
others, and comfortable to wear. All conversations 
and even whispers heard distinctly. We refer to those 
using them. Send for illustrated book with testimo- 
nials, free. Address F. Hiscox, 853 Broadway, New 
York. Mention this paper. 

The " Improved Greene Engine " can be obtained only 
from the soWbuilders, Providence Steam Engine Co., R.I. 

*' J'0i¥ec/^ara^<;5."— When needing Twist Drills, ask 
for "Standard," or send for catalogue to Standard Tool 
Co., Cleveland, O. See page xi., Export Edition. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Machinists' Pattern Figures, Pattern Plates, and Let- 
ters. A^anderburgh, Wells & Co., 110 E'ulton St., N. Y. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport, Pa. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
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Seam and Looping Machines, patent Burr Wheels, 
Brushing Machines. Tubbs & Humphreys, Cohoes, N.Y. 

Payswellon Small Investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
hoineamusemeat.^. 136 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Canvassers wanted.— First class men to solicit orders 
for an improved covering for steam boilers and pipes. 
Liberal arransements made with live men. Address 
B. C, P. O. box 773, New York city. 

Wanted.— Novelties or patented specialties to manu- 
facture on contract. Burckhardt & Schneider, makers 
of fine tools, models, and light machinery, 211 and 213 
Mulberry Street, Newark, N. J. 

Grimshaw.— Steam Engine Catechism. A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 3f>l Broadway, N. Y. 

Wanted. — Patented articles and novelties to manufac- 
ture and introduce. R. M. Downie & Bro.. Fallston, Pa. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Coiled Wire Belting takes place of all round belting. 
Cheap ; durable. C. W. Belting Co.. 93 Cliff St., N. Y. 

Clock Factory in complete order for sale. Address 
I-i. E. Osborn, New Haven, Conn. 
Air Compressors, Rock Drills. J. Clayton, 43Dey st.,N.Y. 

HasweWs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 351 Broadway, New York. 

Peerless Leather Belting. Best in the world for swift 
running and electric machines. Arny & Son, Phila. 

Send for catalogue of Scientiiic Books for sale by 
Munn & Co.. 3B1 Broadway, N. Y. Free on application. 
Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mf g. Co.,86 Goerck St., N.Y. Sendfor catalogue and prices. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 
ForPower& Economy, Alcott'sTurbine,Mt. Holly, N.J. 
Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Charahers and 103 Reade Streets, New York. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inqiiirie»« not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacn must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answerc by Ijetter, should be 
accompanied with remittance of %i to $5, according 
to the subject, as wo cannot be expected to perform 
such service withouc remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

iniuerals sent for examination should be distinctly 
marked or labeled. 



(1) R. H. K. asks (1) a recipe or method 

for rewhitening ivory, viz., handles on surgical instru- 
ments, etc. A. Treat with hydrogen peroxide. See 
Scientific American Supplement, No. 339. 3. How 
may I toughen feet so as to take long tramps comfort- 
ably? A. Treating them with some astringent solution 
is said to be slightly benoticial. 3. Best black ink for 
pen sketches and other drawing purposes? A. You will 
find several formulas for inks given in Scientific 
American Supplement, No. 157. 4. Which pencils do 
artists consider the best? A. Dixon's or Faber's; either 
are good. 5. Where can I get the best book or account 
of taking long tramps on foot? PracticHl papers. Also 
best on'; for sketching from nature? A. "A Pilgrim- 
age . vi^an ter bury," by the artist Joseph Pennell, may 
interest you. The files of *" Outing" are more likely 
to give you information of the character desired rather 
than any single book or books. 

(2) M. D. asks: Would not the com- 
bustion of an old time blast furnace preclude there be- 
:ng a paying amount of iron'remaining in the slag ? Could 
graded iron be produced from this slag, using with it a 
fair percentage of scrap? Would charcoal fuel be of 
any advantage in such reduction ? Please decide a 
discussion among your readers, in a general answer, in- 
cluding the chemical operations of such reduction and 
composition of product. A. The iron in the slag of old 
style furnaces is not worth the cost of redemption. It 
will not pay for the fuel for remelting. 

(3) R. M. asks the most practical way 

to get rid of sewage, by absorption of the soil where 
the ground u level, and the frost line eight feet deep, 
the soil being compact clay. A. We know of no means 
of absorbing sewage in compact clay. You may so ar- 
range a drainage system as to discharge on a lower level, 
and utilize the sewage as a fertilize r. Or, if a town house. 
gather in a cesspool and discharge by pumping into a 
wagon tank and hauling. This is much practiced in 
the Eastern States. In many places sanitary laws for- 
bid absorption on account of well contamination. 

(4) R. M. writes: Having dropped some 
indelible ink upon the oil cloth of the table of my 



© 1885 SCIENTIFIC AMERICAN, INC 



October io, 1885.] 



^tUntxiU %mmati. 



235 



study, I procured potassium cyanite to remove the 
same. But the solution being too strong, it left two 
large erasions, where the greenishness of the cloth is 
entirely taken away, or in some places but shghtly. 
What should I use to restore the cloth to its former 
color? A. By the use of the cyanide you have entirely 
removed the color, and therefore it cannot be restored. 
A little coloring matter with some alcohol varnish 
might produce a new coating. 

(5) L. P. S. asks how the cold rolled 

shafting is made. A. By pickling the round iron in an 
acid bath to free it from scale, and rolling between 
hard, polished, grooved rollers. 

(6) S. A. H. asks how to clean a rub- 
ber watch chain that has become brown by or faded by 
thesun;itwas originally black. A. Dip thechainin 
carbon disulphide. This chemical, however, must be 
very cautiously used, as it an exceedingly dangerous 
substance to handle by one not an expert. 

(7) J. S. S. asks a rule for finding boiler 

capacity necessary for heating building where pipe and 
heaters are in place and radiating surface known ? A. 
One square foot of effectual heating surface in boiler to 
eight square feet of radiating surface in cold or exposed 
buildings. One to nine and one to ten, where conditions 
are less acti ve. 

(8) E. E. D. asks when the Greek lan- 
guage ceased to be a living language. A. The so-called 
ancient forms never died out, but are nearly all found, 
even in the more cultivated modern Greek of the mid- 
dle ages. Greek is now, says Geldart, " as really alive 
as it was in the days of Homer. Modern Greek resem- 
bles the ancient language fully as much as current Eng- 
lise does the English of Chaucer." 

(9) Hatmaker writes: We use a varnish 

to cover pin holes in cotton cloth and silk which leaves 
too great a gloss in contrast to the material (black); can 
you give us a recipe that would answer the purpose bet- 
ter? We use alcohol varnish only, and want a dead 
color? A. Try the following : Well wash 1 lb. of 
parchment shavings or cuttings in two or more lots of 
cold water; then put them into a saucepan or other ves- 
sel with 4 quarts of cold water, and let them simmer 
gently until the quantity is reduced to 2 quarts. Strain 
through a fine sieve, and one teacupful mixed with 1 
quart of water are the proportions used in finishing 
silks. 

(10) S. & F. ask how rubber bands 

are made. A. Rubber bands are made by cutting rub- 
ber tubing into suitable sizes. The process of making 
the tubing is given in Scientific American Supple- 
ment, No. 251, under title of "The India Rubber and 
Gutta Percha Industries," a series of valuable papers 
appearing in Scientific American Supplement, Nos. 
249, 251, 252. 

(11) C. S. asks: 1. In what proportion 

to take dextrine in place of gum arable to have the same 
consistence and the same gloss, etc., as with the latter, 
for inks, varnishes, etc.? A. The gum is added for the 
purpoiio of holTlniglTio galio-tarmate- piTxipltalo in sus- 
pension, and also in order to give the ink a body or 
gloss on drying, therefore the amount is easily deter- 
mined by adding the gum until the precipitate ceases to 
fall. The difference between the amount of dextrine to 
be used and the gum arable will be very slight. 2. Re- 
ceipts for burnishing ink for heel and sole edge polish- 
ing? A. 

a. Extract of logwood 1 to 2 ounces. 

Tincture of iron 1 to 2 " 

Sweet oil 1 to 2 drachms. 

Diluted alcohol 1 pint. 

b. Extract of logwood 4 ounces. 

Bichromate of potassium 12 grains. 

Ferrocyanide of potassium 12 " 

Rain water , 1 gallon. 

The ink in either case is applied with a brush and im- 
mediately burnished with a hot iron. 3. Some authori- 
ties on inks? Scientific American Supplement, No. 
157, treats the subject of inks quite fully. Spons' 
Workshop Receipts ($2) contain numerous recipes for 
the substances mentioned by you. 

(12) H. C. asks: 1 What plating bat- 
tery is the cheapest for gold plating jewelry? A. Bet- 
ter use a Smee battery. 2. Also,'how to remove printer's 
ink from some valuable engravings .without injuring 
xhem? A. It cannot be done except in places wh'^re a 
sharp eraser can be used. 

(13) R asks: Why doeslightning so sel- 
dom strike trains and rails? Railroad men claim that 
the oiling and greasing of the iron is the cause. Me- 
chanics claui:i it is the immcnso quantity of iron, that 
spreads and weakens the electricity. A. It is probably- 
due to the diffusive effect of the metal of the track. 

(14) C. T. writes: I have been building 

a battery of the cells and covered copper wire belonging 
to a telephone; the name on the cells is "Leclanche bat- 
tery;" the wire is the wire whichljfound running in the 
walls of a building, and I^also got an electric bell. I 
wound about 300 or 400 yards of the wire on a reel about 
6 in, long; the reel is tin for the core and wood at the 
ends. I connected the wires from the reel to the elec- 
tric bell, and connected the wires from the bell machine 
to the cells, two of them, then I connected two wires 
with handles to the electric bell machine. It will work 
all right, only when it has been working about ten mi- 
nutes it gets weaker and again I have got the fine iron 
wires in the core, but it does not eaem to regulate the 
current. Could you kindly help me out of my trouble, 
or tell me where the fault is? Is it with^the wire all being 
of one size, or is it with the tin being in for the core? 
Can you tell me of any back number of the Scientific 
jSmerican Supplement with, the full description of 
building a battery, so I can get one? A. The trouble 
with your battery is that you keep it on a closed circuit 
too long. It is probably partially exhausted, and there- 
fore polarizes or "runs down " quickly. The Leclanche 
battery is not adapted to continuous use, but is very 
efficient for intermittent use. The coil you have made, 
if we understand you, is only a primary or magnetic coil 
formed of ol!ice wire. You should have used magnet 
wire, and to secure the results you seek, you should ap- 
ply a secondary wire. See article on induction coil in 
Supplement, 160. For information on batteries con- 
sult Supplement, Nos. 157, 158, and 159. ' 



(15) J. L. B. asks whether a vessel with 

a centerboard can carry more sail without upsetting 
than one without, provided there is no weight to the 
centerboard? A. The tendency of a boat to capsize is 
increased by the ce-nterboard (if light), by preventing 
the leeway of the boat on a side squall. 

(16) J. B. H.— You could compress about 

2,000 cubic feet of air into a steel cylinder 1 foot in dia- 
meterandlOfeetlong. It would have a pressure of nearly 
2,000 pounds to the square inch. A human being re- 
quires about 15 cubic feet of air per hour, so this would 
last three men 40 hours. It would run a 1 horse power 
engine about 1J4 hours, if the change of temperature 
caused by the use of the air were otherwise provided 
for. 

(17) C. C. P. asks: When can a person 

be called a musician? Has a person got to know how to 
read music at sight before they can be called a musician, 
or is there such a thing as a natural musician? I had an 
argument with a lady here, and she claims that you can- 
not call a person a musician unless they can read music 
at sight, no matter how good they can play on different 
instrument.s. I claim if they are good players on differ- 
ent instruments, they are musicians. Which is right? 
A. A musician, according to Webster, is " one that 
sin^s or performs on instruments of music according to 
the rules of the art." One may be a good musician 
without being a scientific musician, and we would call 
any one who could produce good music a musician. 

(18) C. R. G. writes: I intend to build a 

small steam engine, cylinder 2>4 x 1|4 in- About how 
many pounds power will it have? How large a boiler 
would it require, boiler made of % in. iron? How 
many pounds working pressure would it stand? How 
large a flywheel would engine require? A. It would 
depend on the construction of the engine, the speed at 
which it is driven, and the steam pressure. Probably 
one-third horse power would be a fair estimate, the en- 
gine making 300 revolutions under 60 lb. average piston 
pressure. The boiler should have 4 to 5 square feet of 
heating surface. If you make the diameter of the boiler 
small, it will easily stand 75 lb. pressure per sq. in. Your 
fly wheel should be 10 in, in diameter, and should weigh 
about 20 lb. 

(19) J. E. M. asks how much oxygen 

gas water will hold in solution, and the best simple 
means of generating it for office use? A. The coefficient 
of solubility of oxygen in water at 59° F. is 0'02989, i. e., 
water will absorb 0'02989 of its volume of oxygen. This 
is a very small percentage. It maybe greatly increased 
by lowering the temperature. For 32° F. the coeflicient 
is 0*04114. Oxygenated water or peroxide of hydrogen, 
HaOs is prepared by heating some baryta (BaO) in a 
current of oxygon, converting it into peroxide of barium 
(BaOa). This is powdered, suspended in water, and 

■ acted upon by a stream of carbonic acid gas. The 
water is thus charged with peroxide of hydrogen: BaOg 
+ H2O -1- CO2 = BaO.COg + HaOa. The carbonate of 
baryta is allowed to subside, and the clear solution of 
peroxide of hydrogen is poured off. Oxygen is readily 

' prepared by mixing with chlorate of potash one-fifth of 
its weight of powdered black oxide of manganese, and 
heating it in an iron or glass retort. The oxygen is 
conveyed from the retort to the wash bottle by 
means of a rubber tube. If pure oxygen is required it 
should be passed through tubes containing potash, to 
remove any carbonic acid and chlorine which it might 
contain. Two precautions are necessary in making oxy- 
gen; one is to test a small portion of the mixture of 
manganese and chlorate of potash in an open spoon or 
ladle over a flame, to see that it contains nothing which 
would render it explosive; the other is to remove the 
rubber tube from the retort when the bubbles of oxygen 
cease to rise in the wash bottle, to prevent the drawing 
of the water back into the retort. 

(30) W. B. asks a good welding com- 
pound for cast steel. A. Borax 91 parts, sal ammoniac 
9 parts. Pulverize together and melt in an iron pot 
until frothing ceases, pour out and cool. Then grind in 
a mortar to a powder for use. 

(31) S. E. K. F.— Saw teeth should 

always be set so as to allow a clearance to the saw. It 
makes the saw run easier, and prevents heating by the 
friction. For circular and mill saws there are swedges 
made that set up the edge of the tooth to give clearance 
to the blade. The whole tooth does not need to be set 
out or swedged, only the point. 

(22) Subscriber wishes a formula for 

malvingred,blue,(and purple ink, used for rubber stamps, ' 
Also how to make a good hektograph. A. Red.— Dis- , 
solve 1^ ounce of carmine in 2 ounces of strong water*! 
of ammonia, and add 1 drachm of glycerine and % ', 
ounce of dextrine. Blue.— Rub 1 ounce of Prussian blue 
with enough water to make a perfectly smooth paste; 
then add 1 ounce of dextrine, incorporate it well, and 
finally add sutficient water to bring it to the proper 
consistence. Violet.— Mix and dissolve 2 to 4 drachms 
aniUne violet, 15 ounces alcohol, and 15 ounces gly- 
cerine. The solution is poured on the cushion and 
rubbed in with a brush. For hektograph, see Scien- 
tific American Supplement, No. 438, under title of 
*' How to Make and How to Use the Copying Pad." 

(23) J. M. B. writes: We have made 

some *' farm bells '" out of cast iron, and they don't ring 
satisfactorily. What is the trouble? What composi- 
tion should go in with the cast iron to make a good- 
sounding farm bell? A. Use hard iron, No. 4 or 5. 
Make the model from a , good-sounding bell. The 
form has great influence on the tone. 

(24) C. IS . asks, in order to settle a dis- 
pute, the course a rifle ball takes after leaving the gun. 
A. The course of a rifle ball is very nearly a parabola, 
the curve or trajectory being the rei^ult of three forces — 
the impulse of the gun, the resistance of the atmo- 
sphere, and gravitation. You will find a very inter est 
ing and mathematical discussion of the whole subject 
of projectiles, illustrated with geometrical diagrams, 
in Chambers' "Treatise on Practical Mathematics," 
pages 348 to 353, which we can mail you for $1.50. 

(25) E. W. asks: 1. How can cast iron 

plates one inch to one and one-half inches thick, eight 
inches wide, and five feet long, be chilled without 
springing the chills? The trouble we have_ met with 



is that the chill, which we make about four inches 
thick, expands on the top surface through contact with 
the hot iron, and throws the ends down, forming an 
arc of a circle, thus cutting the middle of the castings 
almost in two. We have also tried to chill these 
castings for about two feet in the center, and have 
failed on account of the chill warping and leaving an 
uneven surface at ends of chill. A. Either make your 
chill hollow and flow water through it, or make it sec- 
tional. 2. Also what is the best work you can name 
on electricity and electrical engineering? I want to 
make it a study; understand the elementary principles 
already. A. Dredge's Electric Illumination, Thompson's 
Dynamo Electric Machinery, Gordon's Electricity and 
Magnetism, Maxwell's Electricity and Magnetism. 
You should i^also study Faraday's Researches. 

(36) G. K., Jr.— Paint sticks to tin that 

has been exposed to the weather for a short time better 
, than to fresh, bright tin. There isa slight film of oxide 
! formed by the exposure, which prevents the paint from 
' chipping off. 

(27) J. F. S. asks the best receipt for 

solution for the, preservation of fruits in a fresh state 
I forexhibition purposes. A. Glycerine has been recom- 
j mended for the preservation of fruits, previous to eating 
I which, the glycerine should be removed by immersing the 
i fruit in water. Dipping the fruit in paral!ine is an excel- 
lent means of preserving it. Collodion will probably 
be found most satisfactory for exhibition purposes. A 
thin coating of this varnish will entirely prevent the 
access of air to the fruit. 

(28) C. M. asks the best way to mix 

plumbago and mineral oil, in order that the former 
may not precipitate, but remain suspended in the oil. 
A. The only way is to make the mixture so thick and 
pasty with plumbago that mechanical settlement is 
practically excluded. 

(29) J. G. L, asks how to uiake a cheap 

orange stain for birch wood, A. Yellow or orange 
stains generally result from the use of nitric acid or 
turmeric. Thus 2*1 ounces finely powdered turmeric 
are digested for several days in 17'5 ounces 80 per cent 
alcohol, and then strained through a cloth. This solu- 
tion is apphed to the articles to be stained. Nitric 
acid diluted with 3 parts of water is likewise used. A 
hot concentrated solution of picric acid can likewise be 
used. 

(30) G. A. P. asks what to apply to 

gilt gas fixtures to remove dirt, fly specks, etc. A. 
Very few chandeliers are gilt; they are burnished and 
lacquered with yellow lacquer. Take the chandeliers to 
pieces, and boil in strong soda ley for a few minutes, 
brush over with a soft brush, pass it through a strong 
solution of potassium cyanide (a deadly poison), wash 
through a tubful of boiling water, dry in clean saw 
dust, wipe up bright with a wash leather, and relac- 
quer. A pale gold lacquer consists of 1 gallon of me- 
thylic alcohol, 10 ounces of seed lac bruised, and J^ an 
ounce of red sanders, dissolved and strained. 

(31) C. R. S. asks how extract of malt 

is made, also quantity that would be a dose. A. Ex- 
tract of malt is made from the infusion extracted with 
' water at a temperature ranging between 160° and 170° 
; Fab,, drained offi without pressure, and evaporated to 
the consistence of honey. It is nutritious and laxative. 
The dose is a tablespoonful or more, ad libitum. 

(32) A. J. V. desires a recipe for ma- 
hogany stain. A. In order to produce a dark mahogany 
stain: Boil J^ pound of madder and 2 ounces of log- 

: wood in 1 gallon of water, and brush well over the wood 
while hot; when dry, go over the whole with pearl ash 

! solution, 2 drachms to the quart. For a lighter stain: 
Put 2 ounces of dragon's blood, well bruised, into 1 
quart of oil of turpentine; let the bottle stand in a warm 
place, shake frequently, and, when dissolved, steep the 
wood in the mixture. 

(33) A. R. R. — Por a silvering solution, 

add 15 drachms crystallized nitrate of silver to 250 
drachms water, to which add 30 drachms cyanide of po- 
tassium; when dissolved, add 750 drachms of water in 
i which 15 drachms of common salt has been dissolved. 
; Clean the metal thoroughly and dip in a weak bath of 
; nitric acid and water, rinse in clear water, and dip in 
I the silver bath. The silvered wood mouldings are sil- 
I vergiltpr silver bronzed in the same manner as painters 
gild afid bronze signs and ornamental work, 

(34) W. J. L. desires (1) a remedy for 

removing rough skin from the face, that has been pitted 
by small pox. A. Use simple oil, pomade, or oint- 
ment medicated with croton oil, and of a strength just 
sufllcient to raise a very slight pustular eruption, is 
probably the safest and most effective and convenient 
of all the preparations that are employed for the pur- 
pose of removing pock marks. 2. One for removing 
blackheads that appear on the face. A. Cover the 
parts affected with a pomade consisting [of kaolin 4 
parts, glycerine 3 parts, acetic acid 2 parts, with the 
addition of a small quantity of some ethereal oil, 

(35) G. S. P. asks: Can a generator be 

made that will generate gas from 74° gasolene sufficient 
to supply 12 gas burners? If so, how can it be made 
and what size will it be, and what is the best kind of 
material to use to make same, and what shape would it 
be? A, It requires a great deal of experience to pro- 
duce a generator for gasolene gas. Almost any device 
by which air is brought into contact w ith gasolene, or 
fibrous material saturated with gasolene, will produce 
gasolene gas, but the important points are to produce 
gas of uniform quality and to produce it safely. Our 
advice would be to purchase a machine from a .^'cputa 

ble maker. ^\ 

\ 

(36) P, H. B. asks: Is not a dose of aqii^ 

ammonia (diluted so much as not to be impossible to"^ 
swallow, injurious to the taker, in some way, even 
while effecting some cure? If so, in what way? Are 
eruptions on the face and general loss of energy 
among the hurtful effects? A. Ammonia is simply a 
stimulant, and entirely transient in its action. It has 
no cumulative effect. Aqua ammonia is used chiefly as 
an external application; very seldom internally. If di- 
luted with water to such a degree that it could be swal- 
lowed without difficulty, its effect would be slight, and 



there would be no reason to apprehend danger. Facial 
eruptions and loss of /ital force and energy certainly 
are not to be charged to it- they are doubtless due to 
some other cause. 

(37) R. M. G. writes: Will you kindly 

inform me how I can use the dynamo described in your 
paper as a motor and how many cells of battery I 
require to run it, and about what fraction of a horse 
power it will be? A. The dynamo will operate as a 
motor without any alteration, provided it is properly 
adjusted as a dynamo. Possibly you may be obliged 
to shift the commutator a little one way or the other. 
It will require from 8 to 10 cells of Bunsen or Grove 
battery to run it. It will not be as economical as if 
constructed for a motor. More wire on the armature 
and less on the field magnet would improve it for a 
motor. The amount of power realized from it depends 
upon so many circumstances as to make it difficult to 
say. Probably one-fifteenth horsepower, 

(38) J. W. C. asks: 1. Where can I get a 

two cell Leclanche battery? A. From any dealer in 
electrical supplies. Consult our advertising columns. 
2. Can you give me any information in regard to 
making or wrapping an electro-magnet, and what size 
wire should I use on it? 2. For description of various 
forms of electro-magnets consult Supplement, No. 
182. The size of wire used will depend on the pur- 
pose for which you intend the magnet. 3. Where can 
I purchase electrical supplies? A. See our adver- 
tising columns. 4. Where can I get a book on elec- 
tricity? A. See onr book catalogue, which wesendyou. 
5. Are there any directions in any back numbers of 
the Supplement to make a battery and magnets? If 
so, what number? A. See Supplement, Nos. 157, 158, 
and 159, for articles on batteries, and Supplement, No. 
182, for magnets. 
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Accordion, mechanical, C. Oettel 326,773 

Adding machine, J. L. McCaleb 326,767 

Adding machine, R. F. Wilcox 326,821 

Airbrake, W. W. Hanscom 326,646 

Alarm lock, G, Bredee 326,840 

Alocohol and hydrocarbons and rectifying and 
aging liquors, manufacturing and distilling, D. 

D. Cattanach 326,715 

Alcohol, hydrocarbons, and acetic acid, and for 
aging and refining liquors, apparatus for the 
manufacture and distillation of, D. D. Cat- 
tanach 326,716 

Ash leach, J. H. Moran 326,581 

Automatic guard or track clearer, H. M. Taaife. . . 326,668 

Axes, forming the edges of, H. Hammond 826,645 

Bag, J. Maddock 326,665 

Bait, artificial, B'. C. P. Robinson 326,886 

Bale and package tie, T. N. Hopkins 326,563 

Baling press, J. B. Miller 326,579 

Ball. See Rubber ball. 

Barrel, metallic, J. D. Moran 326.669 

Bed bottom, spring, J. M. M. Gernerd 326,555 

Bed, extension, H. B. Pritchard 326,918 

Bed rail brace, J. Adams 320,618 

Belt shifter, automatic, F. li. Dow 326,633 

Belt tightening device, O. S. Wardwell ,a6,695 

Bird cage, G. Bredee 326,841 

Bit. See Bridle bit. 

Blast furnace, V. O. Strobel 326.804 

Bluing, compound for laundry, P. Spence 326,601 

Board. See Wash board. 
Boiler. See Steam boiler. 

Boiler furnace, J. Collis 326,547 

Boiler furnace, steam, M. Coryell 326,631 

Boiler furnace, steam, F. Leadbeater 326,877 

Boiler indicator and alarm, J. M. Williams 326,699 

Book cover or protector, C. Boyce 326,838 

Boot or shoe nail, F. F. Raymond, 2d 326,782 

Boot or shoe ti p and stud, G. Chambers 326.844 

Bottle stopper and fastener, C. J. Jordan 326,656 

Bottles containing aerated liquids and fitted with 
internal stoppers, apparatus for opening, H. 

Oodd 326,630 

Bottling machine screen attachment, F. Seely 326,679 

Box. See Fare box. Folding box. 

Box opener, B. Kricker 326,909 

Brace. See Bed rail brace. 

Bracelet, V. F. Tingley 326,606 

Brake. See Air brake. Car brake. Wagon and 
carriage brake. 

Breast pad, C. I.. Morehouse 326,915 

Brick hack. port,able. Walker & Miner 326,812 

Bridle bit, A. P. Baldwin 326,703 

Bridle bit, C. E. Heinze 326.648 

Bull lead, J. C. Covert 326.899 

Burner. See Gas and vapor burner. 

Button and pin. combined, E. M. Chapman 326,717 

Button locating machine, T. E. Keavy 326,667 

Button setting machine, F. H. Richards 326,786 

Buttons, attaching, J. Mathison 326,765 

Cabinets, etc., self-opening lid for, P. Vander- 

noth 326.810 

Canopy. W. M. A. Cole 326.849 

Capsule joining machine, T. C. Merz 826,578 

Car brake, W. Bandel 326,883 

Car brake, H. M. Taaffe 326,666 

Car brake, automatic, H. M.Taaffe 326,667 

Car coupling. S. U. Branstetter 326.622 

Car coupling, E. Howe 326,741 

Car coupling, O. J. Michaels 326,882 

Car coupling, A. S. Reeves 326.590 

Car coulJling, J. Skinner 326,795 

Gar, dumping, Talley & Barnes 326.807 

Car, freight, A. Wolcott 826,701 

Car starter, C. Dickenson 326,855 

Car starter, V. Rousseau 826,790 

Car, stock. Lines & Long 326,766 

Cars, system for heating freight, A. B. Vande- 

mark 326,809 

Card, playing, E.Seedhouse ,S26,6V8 

Carriage, S. M. Chester 326,846 

Carrier, See Trace carrier. 
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Cartridge loader, C. A. Thompson 326,693 

Case. See Pencil case. 

Centrifugal reel, B. R. Draver 826.901 

Chair. See Folding chair. Swinging chair. 
Chopper. See Cotton chopper. * 

Churn, I. Lantz 326,751 

Clamps in sheets of metal, machine for forming, 

G.Hayes .i26,56r 

Clock striking m echanism, F. witherspoon 326,825 

Clock works, manufacture of, C. Stahlberg 326,602 

Clothes drier, A. Blanchard 326,836 

Clothes drier, A. Iske 326,742 

Clothes line supporter, folding, W. C. & C. H. 

Caldwell 326,623 

Clothes washer, Gardner & Brumbelaw 326,800 

Cock box for water and gas pipes, stop, Reichert 

& Fuller 326,674 

Coffer dam, B. F. Reaume 326.783 

Coffin, D.B. Hiser 326,559 

Coin sorter, G. M. Harcourt 326,866 

Conveyer apparatus, H. Smith 326,928 

Conveyer apparatus, automatic, H. Smith 326,929 

Cooker, steam, Anderson & Sherman 326,702 

Copper from its ores, extracting, E. Marchese 326,760 

Copying press, portable, H. M. Hinsdell 326,651 

Cordage, machine for making, J. P. Tolman 326,607 

Cotton chopper, J. S. Lamar 326,570 

Cotton chopper, C. Sandel 326,791 

Cotton press, S. 1. Wilkinson 326,698 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 
Crackers for packing, machine for arranging, J. 

McClurg 326,769 

Cup. See Oil cup. 

Cnrtain guide, window. Snook & Death 326.799 

Cushion for the feet, J. J. Georges 326,728 

Cutter. See Gear cutter. Rod and bolt cutter. 

Straw cutter. 

Dental plugger, R. H. Antes 326.537 

Desk, writing, H. W. Ellsworth 326,636 

Desiccating apparatus, H. Breer 326,842, 326,843 

Die. See Shearing die. 

Doubletree, B. Colwell : 326,850 

Drawhead attachment, C. B. Mark 326,761 

Drawing and spinning machines, feed regulator 

for hemp, G. Davis 326,723 

Dredging and grappling apparatus, H. Clark 326,627 

Drier. See Clothes drier. 

Drier, T. J. Sullivan 326,924 

Drill. See Grain drill. Rock drill. . 

Eaves trough holder, M. Bingman 326,709 

Ecraseur, Scheffer & Martin ;>26,792 

Bgg tester, C. Marti 326,763 

Eggs, compound for preserving, Ij. I. Boden- 

haraei- 326,895 

Electric machine, dynamo, R. H. Mather 326,575 

Electric machine, dynamo, Smit & Pot 326,796 

Electric machines, current regulator for dynamo, 

J.J.Wood 32(1,894 

Electric motor and other circuits, switch for, I^. 

W.Stockwell 326,608 

Elliptic spring. E. Clifr 326,847 

End gate and scoop board, combined, R. (^ass 

etal 326,714 

Engine. See Gas engine. Pumping engine. Ro- 
tary engine. 
Extractor. See Nail extractor. 

Fan, J. M. Seymour 326,888 

Fare box. W. G. Price 326,778 

Fare register and recorder, J. Corbett 326,720 

Feed water heater, Minor & Sullivan 326.580 

Fence, farm, A. Ewer 326,902 

Fence, flood, A. Spear 326,690 

Fence, 11 ood, J. D. Whittenburg 326,931 

Fences, brace wire fastening for wire, A. Lott 326,911 

Fi f th wheel, vehicle, Sneden & Holden 326.686 

Filler and faucet, combined, E. Keils 326,747 

Firearm, magazine. Salvator & Von Dormus 326,676 

Fire escape, J. Dittrick 326,726 

Vive escape, Woodbury & Thacher, .Tr 326,616 

Fire extinguishing apparatus, automatic, D. C. 

Stillson 326,691 

Fish hook, J. Weatherly 326,816 

Fishing gig, R. N. Stockton 326,803 

Flies, hooks, etc., device for holding artificial, M. 

A.Shipley 326,794 

Floodgate. M. B. Soberer 326,922 

Floor, fireproof, W. W. Hazlett 326,735 

Flour dressing machine, W. H. Williams 326,893 

Folding box, R.S.Merrill 326,577 

Folding chair, S. C. Hopkins 326,564 

li'orge, H. W. Ransom .■i26,588 

t^orging blacksmiths' tongs, die for, F. T. Smith.. 326,797 

Fruit jar fastener. J. H. Cassidy .126.625 

Funnel, self-closing, J. Jochum 326,566 

Furnace. See Blast furnace. Boiler furnace. 

Hot air furnace. 

H'urniture, H. L. Goodwin 326,730 

Furniture, fan attachment for rocking, W. Dun- 

kerly 326,727 

Garment, separable, M. Bischoff 326,834 

Garments, strengthening, T. E. Kent 326,749 

Gas burners, automatic cut-off for, J. E. Birch 326,832 

Gas engine, G. M. & I. N. Hopkins 326,.'J61, 326,562 

Gas or vapor burner, M. B. & C. G. Dyott 326,550 

Gasket for manholes, W. T. Y. Schenck 326,593 

Gaskets for steam boilers, manufacture .of, W. T. 

Y.Schenck 326,549 

Gate. See End gate. Flood gate. Swinging 

gate. 

Gate, S. C. Gridley 326,732 

Gate, J. Hartman 326,870 

Gate hanger, [. Crowfoot 326,548 

Gear cutter, D. Slate 326,889 

Gearing, belt, O. M. Morse .326,670 

(Searing, transmitting. W. G. Gass 326,861 

Generator. See Steam generator. 
Glass. See Jelly glass. 

(ilass, imitation stained, F. O. I^yon 326,572 

(ilass rolling machinery. Mason & Conqueror 326,764 

(ilove and glove fastening, J. 1. McMartin 326,770 

Gopher trap, A. S. Hallidie 326,861 

Grain binding machines, bundle carrier for, J. 

Van de Water 326,694 

Grain drill, J. f. Keller 326,748 

(iuard. See Automatic guard. 

Glitter and spout. L. J. Hardy 326,647 

Hammers, machine for making claw ends of, .1. 

Dodge 326,632 

Hanger. See (Sate hanger. Shaft hanger. 

Harrow, J. H. Barley 326,704 

Harrow, rotary, L. N. Petersen et al 326,775 

Harves.ter, W. F. Welrick 326,817 

Harvester, self-binding, W. F. Olin 326,884 

Hat bodies, etc., machinery for felting, J. T. 

Waring 32(1,608 

Heat from one current of air to another, appara- 
tus for transferring, C. Ij., Jr., & I. Braith- 

waite ,326,839 

/[eater. See Feed water heater. 

Heel attaching machine, F. F. Raymond, 2d 326,779 

Hinge, J. A. Reach 326,784 

Hinge, blind, R. Ghiselin SSBXIS 



^mntxiu %mmtm. 



[October io, 1885. 



Hog cholera remedy, R. A.Wilson 326,615 

Holder. See Eaves trough holder. Pencil or 

crayon holder. 
Hook. See Fish hook. Pot hook. 

Horses' hoofs, tool for trimming, J. Bernadac 326,831 

Horseshoe, J. Hollinger etal 326.738 

Hose carriage, B. F. Steck 326,930 

Hose ccupling for street washers, W. Strong 326.604 

Hot air furnace, J. R. Barker 326,641 

Hot air furnace, I. D. Smead 326,598 

Hydrocarbon burners, absorbent cowl for the 

chimneys of , R. J. J acobus 326.565 

Ice cream freezer, Anderson & Keller 326,827 

Indicator. See Boiler indicator. 

Injector, J. Loftus 326.758 

Insect powder gun, D. M. Somers 326,fi(X) 

Ironing machine, A. T. Hagen 3'26.556 

Ironing table, J. M. Ellison 326,857 

Ironing table, F. A. Johnson 326,744 

Jar fastener, C. Watts 326,696 

Jar fastening, G. W. Weyman 326,818 

Jar, etc., slopper, W. W. Guptill 326,641 

Jelly glass and money box, combined, J. F. 

I,oeble 326,757 

Kettle drainer and steam ventilator and conduc- 
tor, J. A. Clother 326,629 

Knitting machine, A. T. L. Davis 326,854 

Knob attachment, H. E. Russell, Jr 326,920 

Lamp extinguisher, E. Beach 326,707 

Lamp, incandescent, C. G. Perkins 326,584 

Lamp, miner's, J. Fern 326,858 

Lamps or stoves, oil burner for, B. Beach 326,706 

Latch and lock, combined, 6. H. & H. W. Chubb.. 326,626 

Lighting device, R. 1'. Cooke 326,852 

Lock. See Alarm lock. 

Lock, A. Paciorkowski 326,673 

Jjocomotive ash pan, J. Graham 326,731 

Lumber trimmer, M. Dutrisac 326,635 

Machine table, R. L. & R. S.Greenlee .326,640 

Machinery, sliding connection for, J. Clayton 326.628 

Match, R. F. Cooke 326,8,51 

Meat extract, J . Schweitzer 326,793 

Meat tenderer, C. Lacosse 326,660 

Mechanical movement, T. A. Macaulay... 326.573 

Medicine for diphtheria, J. A. Ream 326,589 

Mould for cored objects of plastic material, T. F. 

Ijemassena .326,878 

Mole trap, J. F. Maxson 326,766 

Mop wringer, A. M. Burnham 336,898 

Motion, device for converting, J. C. Potts 326,777 

Motor. See Reciprocating motor. 

Mower, W. S. Ilalsey 326,643 

Music box safety check, C. H. Jacot 326,743 

Nail. See Boot or shoe nail. 

Nail extractor, J. M. Herndon 326,649, 326,ffi0 

Nailing machine, F. F. Raymond, 2a 326,780, 326.781 

Neckwear tip, J. M. Guilbert ...326.905 

Numbering machine, J. W. Maclachlan 326,663 

Nut lock, S.J. Wisdom 326,700 

Nut lock, H. V. Wysong 326,927 

Nutmachine, A. Marland 326,762 

Oatmeal machine, G. H. Cormack 326,853 

Oil cup, P. W. LetHer 326,662 

Ore concentrator, Tobey & Thayer 326,808 

Organ action. Carpenter & Wright 326,624 

Organmute, reed, Barhuff* Alden 329,551 

Organ reed, M. Gaily 323,638 

Package filling apparatus, C. W. Young :. . 326,826 

Packing for stuffing boxes, J. H. Mars 326,574 

Paint, fire and waterproof, C. H. Phillips etal 326,776 

Paper, apparatus for making wax or paraffine, E. 

G. Sparks 326,688 

Paper bag machine, B. F. Sawyer 326,592 

Paper box, knockdown, ,T. C. Bauer 326,705 

Paper cutting machine, W. G. Finlay 326,859 

Paper cu:ting machine, L. W. Morse, Jr 326,916 

Paper folding machine, J. Kurten 326,910 

Paper folding machine, G. Reznor 326.785 

Paper, preparation of paraffine or wax, JC. (J. 

Sparks 326,687 

Paper, waxing, E. G. Sparks 326,689 

Pencil case and sharpener. G. A. Wilbur 326,697 

Pencil or crayon holder, J Hoffman 326,736, 326,737 

Permanganates, manufacturing, T. Kempf 326,657 

Pew, church, I. Ijancaster 326,571 

Photographic plate holder, S. Russell 326,931 

Piano music desk, J. B. Brown 326,542 

Piano, transposing, W. L. Hays 326,871 

Pianos, repeating action for square and grand, F. 

Polster ,326,586 

Pianos, repeating action for upright, P. Menges.. 326,576 
Pipes, appliance for preventing dirt from passing 

into, J. Kirkaldy 326,569 

Pitman, C. F. Search 326.887 

Plant protector, W. Johnston 326,872 

Planter and guano distributor, combined seed, C. 

B. Hood 326,740 

Planter attachment, check row corn, Wally & 

Beckman 326,813 

Planter combined cotton and corn, J. E. Loaf- 
man 326,756 

Planter, corn and cotton, W. F. Wear .326,609 

Planter, cotton chopper, and scraper, W. I. Holt .. 326,560 

Planter, cotton seed, T. Meikle 326,771 

Planter, seed, Bruce & Sikes 326,712 

Plow, J. D. Roberson 326,591 

Plow attachment, shovel, C. W. Luyster 326.912 

Plow extension, A. R. Mallory 326,759 

Plumber's trap, J. A. Whitney 326,612 

Plumber's traps, making, J. A. Whitney 326,611 

Poke and muzzle, combined, J. H. Downing 326.6:^4 

Portfolio, S. D. King 326,750 

Pot hook or trammel, A. Bittner 326,835 

Power, device for transmitting, G. R. Mitchell 326,914 

Press. See Baling press. Copying press. Cotton 

press. Seal press. 
Protector. See Plant protector. 

Pulley, band, R.Jones 326,873 

Pulley, wheel, etc., loose, M. L. Senderling 326.596 

Pump, force, J. P. Turner 326.891 

Pumping engine, portable steam, J. Gwynne 326,642 

Punch and bending machine, combined gang, W. 

H.Johnson 326,746 

Puzzle, CM. Dewey 326,725 

Rails, making, W.R.Jones 326,908 

Railway, cable, W. M. Ijcvering 326,754 

Railway gate, W. C. Baird 32S.S28 

Rake. See Stalk rake. 

Ratchet wrench. Kramer* Eickhoff 326,876 

Razor, safety, A. Partridge 326,885 

Reciprocating motor. Class & Weather head 326,545 

Reel. See Centrifugal reel. 

Reflector, self-acting solar, H. A. W. Braune 326,711 

Register. See Fare register. 

Rock drill, H. C. Sergeant 326,597, 326,681. 326,682 

Rocking horse, W. E. Crandall 326,721 

Rod and bolt cutter, D. R. Nichols 326,772 

Rotary engine or pump, C. H. Cary 326,543 

Rubber ball, India, J. P. Rider 326,788 

Sash fastener, C. O. Cole 326,848 

Saw, insertible tooth, G. F. Simonds 326,685 

Saw teeth, device for inserting and withdrawing 

removable. G. F. Simonds 326,683 



Saw tooth jointer and gauge, J. Hug 326,907 

Saw with insertible teeth, G. F. Simond s 326,684 

Saw with insertible teeth, J. Smith 326,798 

Sawing machine, circular, J. H. Palm 326,583 

Scale, weighing, W. Watkins 326,815 

School seat and desk, S. W. Peregrine 326,774 

Scraper, road, M. E. Cook .326,719 

Screw tap, J. C. Steber (r) 10,646 

Screw thread cutting tool, J. Guedel 326,733 

Seal press, B. J. Brooks 326,897 

Seat. See School seat. 

Sewers, structure for submarine, H. Case 326,544 

Sewing machine, C. M. Dewey 326,724 

Sewing machine, R. Whitehill 325,821, 326,822 

Sewing machines, bracing or staying attachment 

for buttonhole, P. D. Walden 326,811 

Shaft hanger, W. Roberts 326,789 

Shearing die, H. Hammond 326,644 

Shears, B. F. McCarty 326,768 

Shingle binding tool, Brackett & Sawyer 326.621 

Shingle, metallic, J. T. Hyndman 326,655 

Ships from foundering, etc., saving, T. Bridge 326,896 

Signal stations, apparatus for weather, R. Hirsh .. 326.558 

Skate, roller, G. W. Baker 326,539, 326,540 

Skate, roller, D. A. Harris 326,734 

Sleeper for permanent ways, P. Kirk 326,874 

Snow plow rail clearer, A. F. Priest .^26,917 

Spark arrester and smoke consumer, Nessel & 

Steinbrecher 326,671 

Speaking tube, J. A. Kessel ..r;;7.^^: ;..... ,'526,568 

Speculum, J. G. Ellis 326,856 

Speed governor, R. McKenna 326,881 

Spinning and twisting machines, etc., drawing 

mechanism for, K. B. Baker 326,538 

Spinning machine, J. Cuthbertson 326,900 

Spring. See Elliptic spring. Watch case spring. 

Stalk rake, W. & N. Hollingsworth 336,739 

Steam boiler, J. B. Birdsell etal 326,833 

Steam generator, S. t'iske 326,,552 

Steam pipes, etc., manufacture of coverings for, 

R. Hammill 326,865 

Stopper. See Bottle stopper. Jar, etc., stopper. 

Store service apparatus, B. Chapman 326,845 

Stove, cooking. Harper &Brooks 326,867 

Straw cutter, F. L. Strobridge 326,923 

Straw stacker, P. J. Sprague 326,801 

Strawberry vines, tool for trimming. M. Richard- 
son 326,787 

Supporter. See Clothes line supporter. 

Surface plate, P.O. Sundin 326,925 

Swinging chair, convertible into a swinging ham- 
mock, R. S. Baldwin 326,619 

Swing gate, H. B. Bookout 326.620 

Table. See Ironing table. Machine table. 

Table and writing desk, combined, M. M. Walsh. . 326,814 

Table leg, detachable. Osborn & Estey 326,582 

Tanning composition, G. H.Leonard 326,763 

Target, flying, L. H. Macomber 326,664 

Telegraph repeater, quadruplex, G. W. Gar- 

danier 326,637 

Telegraphs, preventing false signals on reversals 

in quadruplex, F. Van Rysselberghe 326,892 

Telegraphy, W. Maver, Jr 326,880 

Telephone, magneto, J. H. & J. W. Rogers 326,675 

Telephone switch, Whitlock & Knapp. 326,610 

Thill coupling, N. T. Hale 328,8«J 

Thrasher, traveling, D. Young 326,617 

Thrashing machine grain cleaner, D. L. Stroud 326,805 

Ticket chart, H. B. Lomas 326,879 

Tie. See Bale and package tie. 

Tire welding apparatus, wheel, W. Harrison 326,869 

Trace and hame connection, O. P. Cobb 326,546 

Trace carrier, B. F. Stevens 326,802 

Trap. See Gopher trap. Mole trap. Plumber's 
trap. Water trap. 

Treadle, T. P. Gooch 326,862 

Trimmer. See liumber trimmer. 

Truck, car, M. G. Hubbard 326,652 to 326,654 

Tube. See Speaking tube. 

Tunneling shield, A. Krause 326,659 

Type, elastic faced printing, R. H. Smith 326,599 

Umbrella and parasol, J. T. Smith 326.890 

Undergarment, J. D. Gidley 326,639 

Underwaist, child's, M. J. Flynn 326,653 

Valve, balance slide, G. T. Snowden 326,800 

Valve, ball.C. Whittaker 326,613 

Valve, check, J D'Bste 326,549 

Valve, differential pressure, A. Kaiser (r) 10,645 

Valve gear, steam engine, J. Wheelock 326,819 

Valve, safety, W. E. Granger 326,904 

Valve, steam engine, J. Wheelock 326,820 

Vehicle, side bar, L. Stouffer 326.692 

Vehicle, spring, J. W. Whittle 326.823 

Vehicle lop bow, J. M. Perkins 326,685 

Vehicle, two-wheeled, H. W. Ransom 326,587 

Vehicle, two-wheeled, W. H. Schmedlen 326,595 

Velocipede, B. G. Latta 326,752 

Wagon and carriage brake, automatic, S. Ken- 
nedy 326,668 

Wish board, P. T. Gates 326,554 

Washer. See Clothes washer. 

Washing machine, F. Beliel 326,708 

Washing machine, E. Goodwin 326,903 

Washing machine, R. Lynn, Sr 326,913 

Washing machine, J. P. Wright 326,926 

WjLsliing maehine, steam, tc^JKoDns :^,&75- 

Washing machines, agitator for, R. G. Baldwin... 326,830 
Washing machines, reversing gearing for, J. M. 

Oakley..: 326,672 

Watch case spring, G. W. Blakeslee 326.710 

Watch, stem winding, A. Sandoz 326,677 

Water trap, siphon, W. P. Buchan 326,713 

Water wheel, J. B. Collins 326,718 

Waterer. stock, A. J. Balch 326,829 

Well boring, expanding drill bit for artesian, C. 

C. Lane 326,661 

Wheel. See Fifth wheel. Water wheel. Wind 
wheel. 

Whistle, bicycle alarm, F. L. Johnson 326,746 

Wind wheel, M. B. Williams 326,614 

Window, S.C. Taylor ,326,605 

Wire machine, barb, J. Stubbe 326,806 

Wire splicer, Ilelvin & VanHoevenbergh 326,906 

Wire stretcher. C.N. Pulse 326,919 

Wrench. See Ratchet wrench. 

Wrench, D. S. Blue 326,837 

Wrench, B. Harris 326,868 

Wrench, K. Seifried .326,680 

DESIGNS. 

Bas relief of General Grant, E. Fox 16,257 

Carpet, M. F. Beal 16,256 

Carpet, E. Fisher 16,2.58 to 16,267 

Carpet, E. Poole 16,271 

Carpet, E.G. Sauer 16,272 to 16,274 

Carpet, C. W. Swapp 16,276 to 16,287 

Oil cloth, 0. T. & V.E.Meyer 16,268 to 16,270 

Paper, ornamentation of, W. Demuth 16,256 

Vase, F. Kaiffer 16,288 

Walls, etc., surface ernameutatiou of, F. Mankey, 

1G,289, 16,290 



TRADE MARKS. 

Boots and shoes, J. W. Rodgers 12,590 

Canned goods for food, J. W. Brown 12,586 

Carriage tops, dressing for, L. M. West 12,601 

Cigarettes, Turnbull & Soraerville 12,600 

Flour, Lyon & Co 12,592 

Hosiery, H. Schopper 12,597 

Mineral water, natural, St. Clair Mineral Springs 

Company 12,599 

Needles for hand sewing, W. Bartleet & Sons 12,5S4 

Needles, toilet pins, bodkins, and crochet hooks, 

W. Bartleet & Sons 12,585 

Remedy for skin diseases, F. Levy 12,591 

Soap, laundry, J. S. Kirk & Co 12,588 to 12,590 

Sheetings, shirtings, drills, and jeans, Fearon, Low 

& Co 12,587 

Starch, laundry, J. M. Porter 12,595 

Stout, Guinness' extra, T. McMullen & Co 12,59^ 

Tableware and cutlery and German silver forks 

and spoons, steel, Pairpoint Manufacturing 

Company 12.594 

Velocipedes and their parts and materials, G. 

Singer 12.598 

A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., lifil 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Insiile I'na^v. eacli insertion - - - 75 cents a. line. 
Unck Paire. eiicli insertion - - - $1.00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at tlie same rate 
per line, by measurement, a the letter pi'ess. Adver- 
tisements 7nust he received at publication offlce as early 
as Thursday morning to appear in next issue. 




GET THE BEST AND CHEAPEST. 



CINCINNATI D 

SDIE AGENTS UMITED STATES 

(Cincinnati, Ohio, IT. S. A.) 
Exclusive Agents and Importers for the United States 
of the 

CELEB R^TEX) 

PERIN BAND SAW BLADES, 

Warranted HHpci'iorlo all others in qaality. fini^th* 
unitorniity ol" t«>inper. and drenernl durability. 
One I'erin Saw outwi^ara i hree ordinary saws. 

iVlanufacMirerM «(" Plaiiinjr iWiicliinesL and 
otiier Patent Wood Working Macliinery. 



SPECIAL NOTICE. 

Steam Engine. A practical treatise on the Sternn 
Engine, containing plans and arrangements of details 
for Fixed Steam Engines, with Essays on the principles 
involved indesignand construction. ByArthurRiggs. 
Demy 4to, copiously illustrated with wood cuts and 
96 plates. Half morocco, $12.00. Cloth. . $10.00 

Valve Gear. Treatise on Valve Gear, with special 
consideration of the Link Motions of Locomotive En- 
gines. By Dr. Gustav Zeuner. New edition, revis'ed and 
enlarged. Translated from the German by Prof. Klein. 
Plates, Svc), cloth, $5.00 

Domestic Electricity for Amateurs. Translated 
from the French of E. Hospitaller, with additions by 
C. J. Wharton. Illustrating and describing all the 
more recent electrical devices. 229 pages, with 170|il- 
lustrations. 8vo, cloth .... $3.00 

Soaps and Candles Lubricants and Glycerine. A 
treatise on their manufacture. By Wm. Lant Carpen- 
ter. 344 pages, with 87 illustrations. 8vo, cloth, .$4.00 
Catalogue, 128 pages, and circulars free. 

E. & F. N. SPUN, 35 MURRAY ST., N. Y. 



mm EKCTRic mn. 

M to 20 candle power. $1.50 each, special trade dis- 
counts. 
Batteries, motors, and general electric supplies. 

Stout-MeadoTTcroft Co., 

iil and 33 ANN ST., NEW YORK. 

P. O. Box 2411. Gen'I Agents Edison Lamp Company 



NICKEL PLATING 

8^P0LISHING MATERIALS. 

ZUeKER&LEVETT 

CHEMICAL e? NEW YORKU.S.A. 

MCKEL & 

'"''^ ELECTRO PLKTIMG 
OUTFITS. 



Acll MolFtiaic Pure. Ainionla MolyMate Pore. 

Also pure organic and inorganic preparations for 
scientific purposes, and especially all chemical products 
used in the glass, ceramic, and dyeing industries, offered 
at exceptionally low prices by Harrington Bros., 
Sliandou Chemical Works, Cork, Ireland. 




; Printing Press,3 



your 
wn 
ting I 

('ard & Label Press $3. Larger sizes $5 to $T5. 
For old or young. Everything easy, print- 
ed directions. Send 2 stamps for catalogue 
of Presses, Type, Cards, etc. to the factory. 
KEIiSEV & CO. IVIeriden, Conn. 



AMERICAN STEAM BOILER INSURANCE CO., 

4r» Willliim Street. New York. 

Write for Special Blanket Form No. 1)9; gives complete 
protection to property, and pays $5,000 for a life and $oO 
weekly for six month for injury. 
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Founded hy Mathew Carey, 1785. 

BAIRD'S BOOKS 

KOll 

PRACTICAL MEI^ 

Our new and enlarged Catalogue of Practical 
AND Scientific Books, 96 pages. 8vo, a Catalogue of 
Books ON Steam AND THE Steam Engine, Mechan- 
ics, Machiner Y, AND Dynamical ENGiNEERiNG,and 
a Catalogue op Books on Civil Engineering, 
Bridge Building, Strength op Materials, Rail- 
road Construction, etc., a Catalogue of a miscei,- 
liANEOUS Collection op Practical and Scientific 
Books, a liist of Books on Electro-Metallurgy, 
etc.. and other Catalogues, the whole covering every 
branch of Science applied to the ArtfA, sent free and free 
of postage to any one in any part of the world who will fur- 
nish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers. Bookseli,ers& Importers, 

StO Walnut Street* FItilaflelphia, I'a. 




WITIIERBV, RUU(i & RICH A ftDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R B 1 K't ' o \\oicestpr Ma«« Send for Catalogue. 



THE VAPORS OF METALS.— A PA- 

per by John Tiirry, treating of the spectroscopic exam- 
ination of the vapors evolved on heating iron, etc., at 
atmospheric pressure. Contained in Scienjific amkri- 
can SupPiiKMiiiNT, No. 469. Price 10 cents. To be 
had this office and from all newsdealers. 




BOOKATAF/rKU EIVGI\K. 

Compact. Substantia], Eoonom- 
icaJ. and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc.. at the low 
price of 

8 HORSK POWER $240 00 

4i^ •■ '■ 28100 

6W " " .355 00 

8J^ " *■ 440 00 

af^" Put on cars at Springfield, O. 
JAMES TjTSFFEL & CO.. 
Springfleiu. Ohio, 
Qv llO Liberty St.. New Vork. 




> REMOVES AiLMUDi|pf' 
SCALE -^ 



MECHANICAL 

BOlLEf^ CLEANER 

WATER PURIFIER 

•MANUFACTURED BY 



"THE ELECTRICAL REVIEW," 

A nillustrated weekly journal, 18 theacknowledgcd lead- 
er in the world of electrical science, lOditcd with care. 
its editorial opinion is reliable, its news columns bright 
and instructive. $3.00per year; single copies, lOcents. 

23 PARK IlO"W, NEW YORK. 
C?. Beat advertising medium in the electrical field. 




A New Drill Chuck. 

THE HARTFORD. 

No. 1 holds to ^ in. Price, $7.00. 
Mo. 2 holds to M l". Price,$8.00. 

tW° It cannot be excelled. Address 
A. P. CU.SnMAN, Hartford, Conn 

Or any dealer in machinists' Tools. 



ffflD CAI C t'ive valuable patents granted to 
run OHLCi Margret Smith. Mum July 81, 18S8. 
Hal and Bonnet Supporter, Dec. 18, 1883. Paper File, 
Jan. 1, 1884. Satchel Holder, July, 1885, and Hat and Bon- 
net Supporter to issue Oct. 20, 188o. Address 

MRS. H. O. SMITH, 1T,5 Madison Ave., Baltimore, Md. 




The most successful liubricaror 
for Loose Pulleys in use. 
VAN DIIZEN'S PATENT 

LOOSE PULLEYOILER. 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
" Catalogue No. 55 ;" sent free. 
VAN DuzEN & Tift, Cincinnati. O. 



MENTAL CONTAGMON IN INEBRIE- 

ty ; an interesting psychological study.— By T. D. 
Crothers, M.D. Contained in Scientific Amkrican 
Supi'LEMEXT, No. 474:. Price 10 cents. To be had at 
this office and from all newsdealers. The same numbor 
contains a paper by T. L. Wright, M.D., on The I'roperty 
Of Aleohol which Allures the Neurotic to Drink. 



WEAK 



NERVOUS MEN 



Perfect restoration to full man- 
hood, health and viffor with- 
out Stomach Drueeine, astturcd to all who suffer from 
nervous and physfcal debility, exhausted vitality, 
premature decline, Diseases of the Kidneys, Pros- 
tate Gland, Bladder, &.C., by the Marston Bolus. Vari- 
cocele cured without surgery. Treatise and testimoaiala free. 

DK. H, TEESKOW, 46 W, Mtt St., New York. 



TO w£AK MEN; 



■ sufferingfrom the ef- 
Ifects of youthful er- 

_ _ J rors, early d6cay, lost 

manhood, etc. I will send you avaluabletreatiseupon 
the above diseases, also directions for self-cure, free of 
charge. Address Prof. F, 0. FOWLER,MooduB,Coiin. 



DYKE'S BEARD ELIXIR 




Forres IniarioDt Mngtachs. W)iiak8r«. 
■r lia.r on baid heiula in 20 to 3I> davtu 
Cxtta Strongih, Quid. Saf*, Sura. No 
tlior rained;. 2ot 3 Ptgs. do«a the work. 
'Vill DToit it or forfeit $100,00. Prico 
.ler Pkg, wild dirKtiani Maled »nd post- 
p;<id 25 cU ."i for 51) CM. itHmpi or aiW«r. 

.Smith Mfg. Co., Palatine, Ills. 



NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and SciextiftcAmehicax SrppLEMKxTcanbe 
BUppUed for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
f'Very one who wishes to preserve the paper. 

Aadress 

UUNN & CO., 

PnUlsbers Scixjiurc Amsbicait. 



NEW YORK BELTING AND PACKING CO. 

Oldest nml Largest Manufacturers In the TJnitetl States of 

Vulcanized Rubber Fabrics 

Adapted to Mechanioad Pdbposes. 

RUBBER BELTING, PACKING, AND HOSE, 

C3 O Zl. Et. XT C3^ .A.'X' £3 X> 

Mats and Matting, and Stair Treads, &c. 

JOHN H. OHKF.VER, Treas. Isfe-w "Z'orlE BeltiiTLg' a3n.<a. E'ac^inn.g' Co., 
joHND. CHEEVEP., Dep'yTreas. Warehousn, 15 Park Row, opp. Astor House, N. Y. 

Branches: 308 Chestnut Street, Phila., 167 and 169 l-ake Street, Chic:igo, and 5'J and 54 Summer Street, Boston. 





i>Ianufacturei". 

Flax, Hemp, Jute, Rope, Oakum, 
and Bagging Machinery, Steam En- 
gines, Boilers, etc. Sole Agent for 
Mayher's New Acme Steam Engine 
and Force Pump combined. Also 
tiwner and exclusive manufacturer of 

THE NEW BAXTEE PATENT 

P(»RTABLE STEAM ENGIVE. 

These Engines are admirably adapt- 
ed to all kinds of light power for driv- 
ing printing presses, pumping water, 
sawing wood, grinding cotfee, gin- 
ning cotton, and all kinds of agricul- 
tural and mechanical purpos.es, and 
are furnished at the following low 
prices: 

1 HORSE POWER. . . .$150 I S HORSE POWER. . . .$290 
IM HORSEPOWER.... 190 4 HORSEPOWER.... 350 

2 HORSE POWER. . . . 245 I 5 HORSE POWER. ... 420 
KSend for descriptive circular. Address 

J. C, TOD», Paterson, N. J. 
Or 36 Dey St., New York. 




THE ANTHRACITE COAL FIELDS 

of Pennsylvania.— By Chas. A. Ashburner. History, 
Topography, Structural Geology, Stratigraphical 
Geology, Composition and Origin of Pennsyl- 
vania Anthracite, Mining, Statistics of Production. 
With 3 engravings. Contained in scikntific Amf;ri- 
CAN ScppLEMENT, No. 464. Price 10 cents. To be 
had at this office and from ah newsdealers. 



^pUnpilO the essential element of 



P Uil O r n U n U q Life, IleitHhand lUiui 
I ■■ II a^ Iv Vjgoi'! Send for FREE Treatise, ex^ 
■ ■ ■ ^^ " planatory of the New English system for 
restoring the Nervous System, Lost Power, and arrest- 
ing exhausting discharges. 
Cavendish Laboratory, 265 Sixth Ave., New York. 



ON SEWAGE DISPOSAL.— BY PROF. 

H. Robinson. Sewage disposal on land. Sewage dis- 
posal by chemical treatment. Sewage disposal oy dis- 
charge into river or sea. Contiiined in Soikntipic 
American Suppi.emknt, No. 467, Price 10 cents. 
To be had at this office and from ali newsdealers. 



'(P'WTILE AND CLAY RETORTS ALL SHAP ES. 

"J\r^BORGNER& O'BRIEN.'^ 

ABOVE RACE. PHILADELPHIA. 



KLEIN, SCHANZLIN & BECKER 

Frankenthal, Palatinate. 
FILTER PRESSES, 

in IRON and In WOOD, for 
every Itnown purpose. 

MANY YEAES' SPECIALTY. 

3S4, Supplied to ONE Chemical Works. 

Price lilnts Gratis and Free of Postaere. 




BIG OFFER. 



To intT'oduce them, we 
will <^ive Away 1.000 

Self-Operating Washing Machines. If yai want 
L one send us yourname, P. O. and express office at 

once. The Na.lional Co.» 'i3 Uey St , N. V. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 




PERFUMES.— A PAPER. BY JACOB 

Jesson, describing various articles used in perfumery, 
and the mode of preparing essences therefrom, stating 
theamountand cost of material required, and giving 
over thirty f ormuas for handkerchief extracts, with 
the cost of each. Contained in Siientific American 
Supi'LI!;mi';nt. No. 4'7'-i. Price 10 cents. To be had at 
this office and from all newsdealers. 




SEBASTIAN, MAT & CO.'S. 
IMPROVED $60 

Screw Cutting Lathe. 

Designed for actual work ; no 
toy. Ijithes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 
16 5 West 2<l Street, 
Ciiieiiiiiaii, Ohio. 




THE STOCKPORT GAS ENGINE. 

Uiif!(iualed for 8implicily. Durability, Reliability, Economy, Lightness, and 
Genei'al Design. 

Starts with ease. Receives an impulse at every revolution. Runs silently. Uses less gaS 
to H. P. than any other engine. Send for particulars of Sizes and Prices to 

DICRSON nUlVUFACTtlRlNG CO., Seranton, Pa. \n Liberty St., N. T., U. S. A. 



WesT Bhahch Boiler WoiiKS<t^. 
^^=^ ST£AM BOILERS OF ALL KINDS 



FDPpAS LONG AS THEY LAST. Two 
■» ^ C beautiful Six-Color Imitation Stained Class 
Window Transparencies, each 5x7, to every person who 
sends lO cts. (stamps) for postage and a copy of Lum 
Smith's inimitable, irrepressible, and fearless Herald 
12 Transparencies and The Hekalij 1 year, 50 cents 
Address 706 Chestnut Street, Philadelphia, Pa. 

HYDROPHOBIA.— A PAPER BY DR 

(t. VailUmt. giving his experience with simaba cedron 
as an antidote to hydrophobia. Contained in Scien 
TiFic American Sitpplrmext, No. 468. Price 10 
cents. To be had at this office and from all newsdealei s 



IrJIdikMIMilM 



'HELVE HAMMER 

COMBINES ALLTHE BEST 
ELEMENTS ESSENTIALIN 
V A-FIRST- CLASS-HAWMER. 
iRADLEYS:CO.SYRAcusE.N.y.us.A 



SOFTENING WATER,— DESCRIP- 

tionof an apparatus devised by Messrs. Gsiiilet & Huet, 
for softening and purifying water for steam boilers. 
With lengraving. Contained in sm ntific amkrican 
SuPPLEMiiNT. No. 466. Price 10 cents. To be had at 
this office and from all newsdealers. 



1852. 






1885. 



f -* 



,v. • 



^-:i-' 



The Latest Improvement 

IN 

TRACTION ENGINES 

The only Engines where the power is practically and 
successfully applied to the four truck wheels. Exceeds 
all other Traction Engines in pulling and steering through 
mud holes, sand, or any soft or uneven ground, or on any 
road. Is the result accumulated from a third of a 
centiii-y of study and practical experience in the manu- 
facture of 

PoriaDle, Agrlcullnral, & Slallonary Sleai EngJBes. 

With determined policy to build only the best machin- 
ery from the best materials, and in the best 
manner op construction, and with continued im- 
provements, have attained the highest standard in 
excellence of workmanship, simplicity of design, and 
capacity of power. 

In addition to our Standard Engines we now offer 
the first Road Engine which has the Traction Power 
practically and efficiently applied to the four truck 
wheels, and while so applied to each wheel independ- 
ently, the forward axle is under full control of the steer- 
ing apparatus. 

Descriptive catalogue will be sent on application. 

WOOD, TABER & MORSE, 
Eaton, Madison Co., N. Y. 



w 



AlVI T B rt -^^ active Man or Woman 
I « I Ci mS in every county to sell our 
goods. Salary $75 per Month and Expenses. Can- 
vassing outfit and particulars fbee. 
STANDARD SILVERWARE CO., Boston, Mass. 




MlliljER'S half round packing especially 
for Steam Hammers. Sizes: J^, )4, %, %, %, 
%, 1, to 3 in. Miller Packing Works. 
1538 Buttonwood St., Phila., Pa., U. S. A. 



KING TOILET PACKAGEI 

When one sheet is used another presents 
itself. Most economical and convenient 
package made For sale by Druggists and 
Paper Dealers. Samples sent express paid 
for gi.ooas follows: New England and Mid- 
dle States 5 packages with one holder. Other 
States 4 packages and one holder. Each pack- 
age guaranteed 8oo sheets, 

UOBGAN £KV£LOPE CO.. Springfield. Uass. 



CHOLERA. -ABSTRACT OF A PAPER 

by Dr. F. H. Hamilton, presenting the various facts that 
are absolutely known about Asiatic cholera. Contained 
in Scientific American suppi^j^ment', No. 471 . 
Price 10 cents. To be bad at this •ffice and from all 
newsdealers. 



INJECTORS 



Jor all kinds of 

Steam Boilers. 

Rue Mfg. Co., Filbert St., 

Philadelphia, Pa., U. S. A. 




The desirable features of this valve are 
the positive action of the disks, being forced 
against the s<?ats by our novel intermediate 
wedge, avoiding all cutting and friction of 
the disks against the seat. 

Samples sent on trial. Send for Cata'ogue. 

HOLLAND & THOMPSON, 
217 RIVER STREET, TROY, N. Y 



CANDLES.— AN INTERESTING DE- 

scription of the various improved. apparatus used in the 
manufacture of candles. Illustrated with 10 figures. 
Containel in Scientific American Suppi.emrnt. No. 
474. Price 10 cents. To be had at this office and from 
all newsdealers. 



Scientific American 
BOOK LIST 

TO Reaaers of tie Sclealiflc Aierlcan: 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

The subjoined List pertains chieily to 
Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of authors name and title. 

law All remittances and all books sent 
will be at the purchaser's risk. 

IH^ On receipt of the price, the books 
ordered will be sent by mail, unless other 
directions are given. Those who desire 
to have their packages registered should 
send the registration fee. 

law The safest way to remit money is 
by postal order or bank check to order of 
MuNN & Co. 

UWA catalogue furnished on applica- 
tion. 

Address MUNN & CO., 

361 Broadway, New York, 
Publishers of the " Scientific American." 



%U It IIT E n A Eood draughtsman with from $2,000 
nnniCUi to $5,000 to take an intereRt in machine 
shop. Must be able to figure on and take contracts. 
Address "B," care of Savage & B'arnum, Betroit, Mich. 



Telegraph, and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C E. JONES & BKO. 1^'lnci anaU, O. 

It is impcvrtant to us tbsit jou meDtioo this paper. 



ELECTRIC CONVEYORS.— DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings, (con- 
tained in Scientific American Supplement, No. 
464. Price 10 cents. To be had at this office and from 
all newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientifio AMfciacAN suppt.ement. sent 
fneofekarge to any address. 

JVinsN & CO.. 361 Broadway, N. Y. 



Science Series, — For Students in Science and 
Art Classes, and Higher and Middle-class Schools. 
Printed uniformly in 12mo, averaging 850 pp., 
fully illustrated, cloth extra, price $1,2.^) each, 
excepting where otherwise specified. 

PRACTICAL PLANE AND SOLID GEOME- 
TRY. By Prof. F. A. Bradley. 

MACHINE CONSTRUCTION AND DRAW- 
ING. ByE. Tomkins. 2 vols. Vol. I., Text, 
81.25 ; vol. II., Plates f2.25 

BUILDING CONSTRUCTION. By R. Scott, 
Burn, C.E. 2 vols. Vol. I., Text, $1.25 
VoLIL, Plates 82.25 

NAVAL ARCHITBCTDRB— Ship-building and 
Laying-oJt. By S. J. P. Thearle. 2 vols. Vol. 
I. . Text, f 1.26; Vol. n.. Plates »2.50 

PURE MATHEMATICS. By Edwin Atkins. 
2 vols. 

ACOUSTICS, LIGHT, AND HEAT. By W. S. 
Davis. 

MAGNETISM AND ELECTRICITY. By F. 
Guthrie. 

INORGANIC CHEMISTRY. By T. E. Thorpe, 
2 vols. 

MINERALOGY. By J. H. Collins. 2 vols. 

ANIMAL PHYSIOLOGY. By J. Cleland. 

ZOOLOGY. By E. Ray Lankester. 

METALLURGY. By W. H. Greenwood. 2 vols. 

NAVIGATION. By Henry Evers. 

STEAM AND STEAM ENGINE— Land, Ma- 
rine, and Locomotive. By Henry Evers. 

PHYSICAL GEOGRAPHY. By .Tohn Young. 

PRACTICAL PLANE GEOMETRY AND PRO- 
.TECTION. By Henry Ang-ell. 2 vols. Vol. 
I., Text ; vol. IL, Plates t3.60 

Sexton.— STEAM BOILERS. By Maurice J. 
Sexton. A pocket-book for boiler makers and 
steam users $2. 50 

Shelley.-WORKSHOP APPLIANCES. By C. 
P. B. Shelle.v. Including Machine Tools used by 
Engineers $1,15 

SIioclc.^STEAM BOILERS: Their Design, Con- 
struction, and Management. By ^V. H. Shock, 
U.S.N. 4to, half morocco S15.00 

Shreve.— A TREATISE ON THE STRENGTH 
OP BRIDGES AND ROOFS. With Practical 
Applications and Examples for the Use of En- 
gineers and Students. By S. H. Shreve, M.A., C.E. 
8vo, cloth $3.50 

Simmonds.— COMMERCIAL PRODUCTS OF 
THE SEA. By P. L. Simmonds. Marine Contri- 
butions to Food, Industry, and Art. 82 illustra- 
tions. 12mo, cloth $1.75 

Sinclair.— LOCOMOTIVE ENGINE RUNNING 
AND MANAGEMENT. A treatise on locomo- 
tive engines, showing their performance in 
running different kinds of trains with economy 
and dispatch; also directions regarding the care, 
management, and repairs of locomotives and 
all their connections. By Angus Sinclair. 390 
pages. Illustrated $3.50 

Sineaton. — BUILDER'S POCKET COM- 
PANION. By A. C. Smeaton. The Elements of 
Building, Surveying, and Architecture. 12mo. 

$1.50 

Smith.- DYER'S INSTRUCTOR. By David 
Smith. The Art of Dyeing Silk, Cotton, Wool, 
the Various Mordants, and Printing- Silk Warps. 
etc. 12mo, cloth $3.00 

Smith. -SULPHURIC ACID. By Henry A. 
Smith. The Chemistry of the Manufacture, and 
Working Plans $1.50 

Snively. — PERFUMES AND TOILET 
ARTICLES. A chemist's treatise on their manu- 
facture. By John U. Bnively. 8vo.. $3.00 

Soames.— SUGAR MANUFACTURE: From the 
Sugar Cane. By Peter Soames. Illustrated. 

$5.00 

Spencer, Herbert.— FIRST PRINCIPLES. Part 

I. The Unknowable. Part II. Laws of the Know- 
able. 13mo. cloth $2.00 

PRINCIPLES OF BIOLOGY. Vol. I. Part I. 
The Data of Biology. I*art II. The Inductions of 
Biology. Partlll. The Evolution of Life. Vol. 

II. Part IV. Morphological Development.- Part 
V. Physiological Development. Part VI. Laws 
of Multiplication. 2 vols. ]2mo, cloth. («).g4. 00 
PRINCIPLES OF PSYCHOLOGY. Vol, I. Part 
I. The Data of Psycholygy. Part II. The Induc- 
tions of Psychology. Part III. General Synthesis. 
I'art IV. Special Synthesis. Vol. II. Part V. 
Physical Synthesis Part VI. Special Analysis. 
Part VII. General Analysis. Part VIII. Corolla- 
ries. 2 vols. ]2mo, cloth $4.0O 

PRINCIPLES OF SOCIOLOGY. Vol.1. Parti. 
The Data of Sociology. Part II. The Inductions 
of Sociology. Part III. The Domestic Relations. 

]2mo $2.00 

Vol. II. Part IV. Ceremonial Institutions. $1.25 

Part V. Political Institutions $1.50 

Parts IV. and V. in 1 vol. Cloth $2.00 

{"RINCIPIiBS OF MORALITY. The Data of 
Ethics. 12mo tl.25 

Spons' ENGINEER'S PRICE BOOK. Giving 
Prices of Machines, Tools, Iron^vork, Con- 
tractors' Material, and Engineers' Directory. 

$2.50 

Spona' DICTIONARY OF ENGINEERING: 
Civil, Mechanical, Military, and Naval. Contains 
complete treatises on loading tiranches of en- 
gineering and mechanical work. 3 Vols., cloth. 
3,100 pages an,1 nearly 8,000 engravings. 

$40.00 
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'lHdvevii&emeni&. 



iisei-tinn ... 75 cents a line. 
uH en in 11 - - - :^l .UO a line. 



Inside l*iitft', encli 
Back Patfe, e:ieli 

(About eight words to a line.l 

hMgramngs may head advertisements at the sam.e rate 
per line, by measureir^nt, as the letter press. Adver- 
tisements must be received at publication office as early 
as Tfiursday 'morning to appear in next issue. 




lllustfaled 
;ent R»ee. 



OmABIA 

piCYCLEJ-fJSfpa^. 

>TRI6Y6LES- 



BOSTOK— 

• yvv,FVSS' ) 

Branch Houses: 12 Wurnni Street, New York. 

Ho W aliash Avenue, Cincago, 111. 



STEAM ENGINES. 

Horizontal and Vertical. 

D 1 e fl c i )i s: IHnehineryi 
1' lour. I'owdor, Slate and 
I'tiiit .>ini ;>lachiii(;iy, Tur- 
bine Water Wheels. 




7 / 



York Mfg Co., York, Pa,, U. S. A. 



WHAT THE BAKER CAN GET OUT 

of a Barrel of Flour.— An interesting cliscussl«n of the 
question as to how much a reduction of 25 per cent, in 
wheat has benefited the eonsuiuer. Contained in 
SciEXTH'ic AMERICAN SUPPLEMENT, No. J6'4r. Price 
10 cents. To be had at this office and from all news- 
dealers. 



• ■AS'B'ESfO-S" 

Boofi.ug', Building' Felt, 
Steam Packings, Boiler Coverings, 

Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H, W. JOHNS M'F'Q CO,, 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 1 70 N. 4th St,, Philadelphb 




DRAINAGE.— A SERIES OF VERY 

excellent directions for draining railways, roads, etc., 
by Mr. Charles Paine. (Contained in Scie.ni'ii-'IC Ameri- 
can SiTPi'i.KMMNT, No. 4<iS. Price lO cents. To be 
had at this oflQce and from all newsdealers. 



FOBSTEAMORHOT WATER HEATING 

seSENDf FOR DESCRIPTIVE CATALOGUE -7 

iVi .iSs r>j i_j!f=- v«c X o R e o • b -^ ■ 

a.a:gri-f,fing,ironco.650 communipaw av 



SINKING THROUGH QUICKSAND. 

—A paper hy H. W. Hughes, describing the Poetsch 

grocess of sinking through quicksand by means of arti- 
cial freezing. Contained in SfU'iNTiFTC American 
Supplement, No. 4<i8. Price 10 cents. To be had at 
this ofllce and from all newsdealers. 



lp)Mt5|Jj;|jlbdy4*^iiJ^]i^ 



I'rovldciico, IE. Ii (l*itrk8t.),Sixmiiiutes' walk West fromatatiou. 
Oriffinal and Only Builder of ilie 

HARRIS-CORLISS ENGINE, 

. With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrlceSI.2S. 



STEAM CATAMARAN MAY BAR- 

rett.— Plans and specificationn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and liikefi. Construction of hulls deck beams, main 
deck, upper works, engine and. boiler, wheel. With 10 
figures. Contained in SCI iiXTiFic American Supple- 
ment. No. 47"i. Price 10 cents. To be had at this 
ofiaee and from all newsdealers. 



- ,, . "VULCAN" 

a jTf * to Cushioned Hammer. 

'*^,,i« Steel Helve, Ruler CnsMons, 

I \ r,^ TRUESftUlRE, ELASTIC BLOW 

] iKji,>..fe.^ i2- Full Line of sizes. 

rt-=Lte '^'" W. P. UUNCAN & CO., 
_ ?*a^ — • Bellefonte Pa.. U. S. A. 



PATENTS. 



MESSRS. MUNN & CO., in connection with the publi- 
cation of the SciENTirrc American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had fort'^ years' ex- 
perience, and now have unequaled facilities for the prep- 
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, AssiK'iTneDts, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure tlient ; directions concerning Isabels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
gignments. Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents hi all the principal countries of the world. 

MUNN & CO.5 Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICE.-Corner of F and 7th Streets, 
Washington, D. C. 



Blake's Improved Pipe Hanger. 

IT IS THE CRElAPEiST AND BEST HANGER 

IN THE MARKET. 

It saves many expensive Blacksmiths' ,Ioba. Can Jjo .ittaciieS to pipe wlien in position. Expansion always 
provided tor. Clieap because it is simple, intch lines of inains easily obtained. Xo tronblesome screws to adjust. 

71 JOHN STIIEET NEW YORK. r<| KTI.nY STllEET, BOSTON. 





ICE MACHINES 



Of all sizes, from 

10 lb. per Hour to 
SO Tons per Day 

Binary AtisorDtlon System. 

ECONOMICAL,, 

SIMPLE, RELIABLE. 

Send for Circulars. 

Delamater Iron Works 

16 Cortlandt St., 
NEW YORK, U. S. 1. 



SA Wm Wanted 50,000 Saw yers and ^ A W Q 
J». TT k? Lumbermen to send US their ^-**- "' W 
A full address for a copy of Kmerson's iW" Book * 
of SAWS. We are first to introduce Nat[:r- A 
AL Gas for heating and tempering Saws ^^ 
Wwith wonderful etfect upon improving their t ■# 
quality and toughness, enabling us to reduce W» 
prices. Address 
O ElUERSON, Sillll^H & CO. (Ltd.), Q 
^ Beaver Falls, Pa. ^ 



NASCENT HYDROGEN DIOXIDE AS 

a Bleach.— Advantages of barium dioxide as a source of 
hydrogen dioxide in bleaching, and the method of 
using it. Contained in sciioNTint; American Suppr.E- 
MENT, No. 465. Price lO cents. To be had at this office 
and from all newsdealers. 




Address JOHN A. ROEBJ^ING'S SONS, Manufactur- 
ers, Trenton, N. J .. or 117 ].iiberty Street, New York. 

\Vheels and Uope for conveying power long distances. 
Send for circular. 



ED JACKET 

. STEAM BOILER 

^ FLUE 

blgwe; 



Manufactured 
&EWART HEATER Co 

BUFFALO N.Y. U.S.a; 



ECONOMICAL COOKING. ^DESCRIP- 

tion of a non-conducting hood designed to efl'oct a sav- 
ing in the fuel generally used for cooking food. With 1 
engraving. Contained in SniicvxiPic American Suv- 
PLKMKNT. Xo. 4:<M. Price 10 cents. Tj be had at this 
office and from, all newsdealers. 




MODERN BRONZE ALLOYS.— A PA- 

per by P. F. Nirsey, C.E., presenting some valuable 
data concerning such bronzes as are being usefully em- 
ployed for engineering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its applications. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper, l^hosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
Contained in Scientific American Sui'plkment, No. 
465. Price 10 cents. To be had at this ofBce and from 
all newsdealers. 



TELEGRAPH. 

Instruments, Batteries, Magnets, Wire, Electric Bells, 
and Electric Apparatus and Supplies of evei-y description. 
Large illustrated catalogue mailed free. Manual of Tele- 
graphy with instructionsf or learners, and for the opera- 
tiongof short lines (jf Telegraph, free to any address. 
J. H. Bunnell & Co., 106tSt 108 1-iberty St.,N .Y. 




NATURAL GAS.— A PAPER BY C E. 

Hequembourg. discussing the Illuminating power and 
caloric value of natural gas as compared with that made 
from coal. Contained in Scientific American Sup- 
pi, ement. No 471. Price iO cents. To be had at this 
office and from all newsdealers. 




NOTICE to Isers of Steam Pnnips. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevating IV^ inch pipe 
of water more than 50 feet high : 

" Tj'Ansp;. Mich.. Feb. 21, 1883. 
Van Duze.v & Tipt. Cincinnati, O.: 
Money could hot buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
"N. a. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps." 
VAN JJUZEN 4& TIFT, Cincinnati, O, 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE 

DISTANCE BORED ARTESIAN WELLS 

BORED ROUND AND STRAIGHT 
ADMITTING A, LARGER PUIV1P 8, 
CASING IN PROPORTION. TO 
SIZE OF HOLE THAN BYANr 
OTHER PROCESS. ESTIMATES 
GIVEN AMD-CONTRACTS MADE BY 

^^PENNSYLVANIA 



D AMONG DRILL CO. 



B0X423P0TTSV1LLEPA. 
man'ft'rs.ofdiamonjo drills 

for allkinds of 
— ROCK BORING.— 



SOUND SIGNALS.— BY A. B. JOHN- 

son. Descriptions of some of the most approved inven- 
tions for signaling by sound. Guns, be'ls, whistling 
buoys, bell buoys, locomotive whistles, trumpets. The 
siren. Use 01 natural orifi ces. Illustrated with 2 
figures. Contained in SciicNTiFic Aimkhican Supplb- 
MKNT, No. 470, Price 10 cents. To be had at this 
oflice and from all newsdealers. 



WESTON DYNAMO-ELECTRIC MlHlNE 



The undersigned, sole agents for the above machine 
ror 

ElECTROPLATINB m electrotyping, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now in use. 
Are also manufacturers of Pui-e NicUel Anodes, 
Nickel SaltM. i'nIiMliing CfiiiipoNitions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also. Bronze and Brass Solutions. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished upon application. 



HANSQN VAN WINKLE 8c Co. 

SOLE Ali£NTS NEWARKN.J. 



New Yoi-k Ofiice, 9'^ and 94 liiberty fit. 



A U ??* T R A 1j I A . A inericaii Man n fact nrer^ 

wishing to be represented in these colonies plea&e com- 
municate with Messis Imi ly & Co., Australian Agents 
2ya Basmghall St , London, E. C, and at Sydney and 
Melbourne 

BARllEL, KEG, 

Hogshead, 

AN1> 

Stave Machinery. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

Fun and ^ta\e Jointer ISUFFALO, N. V. 





HON Bt^dWiF^ 




IRON REVOLVERS, PERFECTLY BAUNCEb, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Agt,,MCortland St., 9Dey St., 
COOKE & CO., Selling Agts,, 22 Cortland Street, 
JAS. BEQQS & CO., Selllns Agts. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 



SPRING MOTORS.-DESCRIPTIONS 

Of various spring motors for vehicles. Cole's car pro- 
peller. Pugh's spring motor for street cars. Lari- 
more's spring motor for cars. Pfautz's spring motor. 
Other motors. Illustrated with 4 engravings. Contained 
in Scientific Ameuican Supplement, No. 4'?3. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



PIPES GOVKHING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and nil hot surfaces. Made in sections three 
feet long. Easy to apply. AsbeHttis 1>I nierials— 
Fibei', lUiilboavd Packing, and Cement. 

CHALMERS-SPENCE CO. 

419-431 Eiglith St., New York. 



BY-PRODUCTS FROM COKE OVENS. 

—A paper by Dr. Otto, describing a system of regenera- 
tor coke ovens designed with a view to utilizing the 
by-products therefrom. With i illustrations. (Con- 
tained in Sci KNTiFic American' Sui'pt/i:aik.vt. ^'o. 
4<i9. Price 10 cents. To be had at this office and from 
all newsdealers. 



WORK SHOPS 

WITHOUT STEAM POWER 
IJY USING OUTFITS OF 

Barnes' Patent Foot Power' 

machinery can compete with steam^ 
power. Sold on trial. Metal and' 
woodworkers send for prices. Illus- 
trated catalogue free. 

W. F. & Jno. Barnes Co., 

Kockford, III 
Address No. 1999 Main St. 





Hexagon. Case Hardened or Soft. 

Nnts Finished Trne to Gauge. 

Oidera filled promptly. Prices 
upon application ^o 

TRUMP BROS. ICH. CO., IFRS.. 

Wilmington, Delaware. 

The RKYSTONE 
Steam Driller 

Is used for making 
Artesian, Water, 
Gas and Test Wells 
10 to 1.000 feet deep. 
Drills 40 feet solid 
rock in 10 hours. 
Maciiines for sale, 
and work taken on 
contract by 
KeyNtone Drill- 
er Co. (Ltd.), 
Box 32, Fallston, 
Pa., U.S. A. 

HOUSE SEWAGE; HOW TO Dis- 
pose of .—Abstract of a paper read by M. 'J.'. Clack before 
the SociPty of Arts. Boston, Mass. Contained in Scien- 
TiiTC amkkicanSuppi.emext.No. 4(»!I. Price 10 cents. 
To be had at this office and from all newsdealers. 




95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 



riilillxhed' Weekly, $8. 3* n Tear; lid.OO 8Ix Mentha. 
This unrivaled periodical, now in its foi-ty-first year, 

continues to maintain ItSLfaigti reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popular 
style adeeeriptivG record of tho most uovol. interciatSng, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering In all branches. 
Chemistry, Metalluj-gy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with freshand interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, I'rogress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or T-ibrary. Worlc- 
men. Foremen, Engineers. Superintendents, Directors, 
Presidents, Oflticials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every w:ilk 
and profession in life, will derive benefit from a regular 
readingof TnK Scientific A.mkrtca>' 

Terms for the United States and Canada, $3.20 a yea-r ; 
$1.60 six months. Specimen copies.- free. Remit by 
Postal Order or Check. 

inUNN & CO., PiibliMhers, 

361 Broadway, New York. 



Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from THi*: Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. Thic Scii';ntific Am- 
erican SUPPLicMMMT is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, G eol ogy,^3l-iiL6 t '**. U » w - y t ^Kai mal , .. Hi st or s^ ^1-ee- 
grapby; Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineermg. Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photogrjiphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Scppi.kment for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

miJNN & Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Koi-eisrn !Siihscril>ei's.— Under the facilities of 
the Postal Union, the Scientific American Is now sent 
by post direct from New York, with regularity, to sub- 
scribei-s in Great Britain India. Australia, and all other 
British colonies ; to P'rance, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, wheh sent to foreign countries, Canada excepted, 
$4,goia, for Scientific Am]':rican, one year; $9, gold, 
for both Scientific American an 1 Supplement for 
one year. This includes postage, ^;?hich we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTIIVIG IIVrKS. 

f ■pHB " Scientific American " is prinled with CHAS- 
± BNBU JOHNSON & CO.'S INK. Tenth and Lom 
bard Sts. Phila.. and 47 Rose St., opp. Suane St., N. T. 



) 1885 SCIENTIFIC AMERICAN, INC 



